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1- International Rice Research Institute
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Table 1. Information of rice genotypes in this study
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Number Designation Parentage Number Designation Parentage
1 Palawan - 28 IR 83752-B-B-12-3 RS
2 IR66417-18-1-1-1 - 29 Panda -
3 IR71525-19-1-1 - 30 Vandana
4 IR60080-46A - 31 Nona Bokra
5 IR65907-116-1-B - 32 Ghasroldashti
6 IRAT170 - 33 Sangetarom
7 Caiapo - 34 Sangejo
8 Pegaso - 35 Rashtisard
9 IRAT216 - 36 Shahpasand

10 IR 81024-B-254-1-B IRRI 143/IR 71525-19-1-1 37 Anbarbou
11 IR 81422-B-B-200-4 IR 74371-3-1-1/IR 64 38 Salari

12 IR 82310-B-B-67-2 IR 74371-46-1-1/2* IR 64 39 Neda

13 IR 82590-B-B-32-2 CAUDH VIR 74371-54-1-1 40 Ahlamitarom
14 IR 82616-B-B-64-3 IR 71524-44-1-1/IR 76569-259-1-2-1 41 Alikazemi
15 IR 82635-B-B-82-2 IR 78875-176-B-2/IR 78875-207-B-3 42 Khazar
16 IR 82639-B-B-103-4 IR 78875-176-B-2/IR 78908-143-B-4 43 Hashemi
17 IR 82639-B-B-118-3 IR 78875-176-B-2/IR 78908-143-B-4 44 Champaboudar
18 IR 82639-B-B-140-1 IR 78875-176-B-2/IR 78908-143-B-4 45 Gharib
19 IR 83749-B-B-46-1 IR 71524-44-1-1/2* IR 74371-54-1-1 46 Domsiah
20 IR 82589-B-B-114-3 IRRI 132/IR 74371-54-1-1 47 Sepidroud
21 IR 82589-B-B-84-3 IRRI 132/IR 74371-54-1-1 48 Kadous
22 IR 82590-B-B-90-4 CAUDH VIR 74371-54-1-1 49 Dorfak
23 IR 82590-B-B-94-4 CAUDH VIR 74371-54-1-1 50 Gohar

24 IR 82590-B-B-98-2 CAUDH VIR 74371-54-1-1 51 Hasansarael
25 IR 82635-B-B-143-1 IR 78875-176-B-2/IR 78875-207-B-3 52 Nemat

26 IR 82635-B-B-32-4 IR 78875-176-B-2/IR 78875-207-B-3 53 Sadri

27 IR 83749-B-B-87-3 IR 71524-44-1-1/2* IR 74371-54-1-1
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Table 2. Combined ANOVA of traits of rice genotypes under normal and drought stress conditions
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Figure 1. D_endrgsgr:am derived from cluster analysis for 52 genotypes of rice based on 18 traits under normal
condition in Rasnt using Ward method. Number and information of varieties has been showed in Table 1.
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Table 3. Member of groups derived from cluster analysis of rice genotypes with mean and standardized deviation

from mean of groups for 18 traits in norm
name list showed in table 1 and 2 respectively

condition. Number and information of genotypes and traits
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Figure 2. Dendrogram derived from cluster analysis for 52 genotypes of rice based on 18 traits under drought
stress condition in Rasht using Ward method. Number and information of varieties has been showed in table 1.
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Table 4. Member of groups derived from cluster analysis of rice genotyp&s with mean and standardized deviation

from mean of groups for 18 traits under drought stress condition. Number and information of genotypes and
traits name list showed in table 1 and 2 respectively

0555 6las) 5 09,5 olad EXERS
PH* PL SL PE NP NT NFT FLL FLW
YA+ 8 YVAA VY q+/04 ALY AYY ANYA YV Vo 0515 u:-{Lﬁ
ATARY YIAE \/Yo VYo Yo AR in'd o/eN —+/AA 3)l5kiol 0 y03
i VF (Jgl 09,5
WTP WP GY WD TGW NTG NEG NFG HI
1, YLFTFEFOTV YA,
£e8) 8T, 80,8700 01 ARVAS Yo AZANd Yv/Av YE/EY ARATAN ARVAN \Yo/or c/eAO ‘,5; u‘i’h‘
Y A o AR Ny Ry e e et 515kl o505
PH PL SL PE NP NT NFT FLL FLW
Vevro e ) B2 v/t AA Ve Yo/ay v 05,5 nSibe
e g o e — Yy —/YA —YY —/v0 ANl 3)l5biol 0 y03
32 VY pgd 09,8
YFELVARN Y WTP WP GY WD TGW NTG NEG NFG HI
R ATRFRERIAVRT I ALH
£Y.65.64.00 TYAN v/is ¥o Fa/A. Yorq V1ave YA VAL /ARY 05,5 xSl
v/oY Ay “/oyY e DALY A — /Yt “/OA VR AY J)ijl‘;ul B)‘;
PH PL SL PE NP NT NFT FLL FLW
418 YT W/AA $V/Fe VA AT VIAL Yoy ATV 0955 Sbe
—vat —g —ar By s YA —omy YR 3 it 6503
520 « po 03,5 WTP wp oY wp  Tew NTG NEG NFG Hi
.Y, Y1,YY, TEYOYV,YA,
PLTYY.EAY VW0t Yo /% YolA Yo Vourv RCVARY AV PATS 09,5 nSike
—v/aY ANV —v/q) W Y Y A1 —\NY —\ 355kl 0503
PH PL SL PE NP NT NFT FLL FLW
VeAg \% AVTA 10/A8 v/ Aoy VA SV ATV oSl
wTP  wp GY wp  Tew NTG NEG NFG Hi
Ve Y/AY ¥AY UV AL YOV/AY gy VAVAY AN

FLL :02 5 S Jobo (NFT 1551 aoy dlaad INT doxy dlass PNP tadgs olass PE :Me jl adgd z9)3 liae SL Bl Job PL :ades Job PH g glas)l *
NTG 1 JS &l olass TOW rails Jl5a o5 WD iy Ss (535 Y :als 3,8kas WP 2 Lol ails ags. (339 WTP 1y g5 IS 39 FLW 1025 Sy e

Sl S 152 (5 9 g8 o515 b sleaded b i)
L (0F) e 5 (o) idbie Yzl Cbl Gl
Loalie QB2 5 Gl sbay on 2l op
@ Joog i jl ol Giaggy )5 adllas 390 slaceiss)
Ja;‘/w: I LRI ULMJ 6,)<bl9> 41>fo 5 d}o.wl oS
=V lulpd 53 9098 ¥ lacuigy b —A i g Jloy
ol cpiomed ditue SSE BB 65 Y @ b
bugio b og)S 3 dalyd w2 (gilep slacuis)
b duglio > )3 )13 JS nSle 51 5VL sl i)l
PTG IA A0 AT AY e A oyleds pyl il suivs

SSuid i cod g Jlop bulyd 93 50 5 sialeil ol
Glacuis; cplply waly lis 3g5 5l sollas jluw yallss
oS cos g Jloy bylys 3 Sidiles bld 5l eb jeSie
Lylys o 0,Skee linl g 0,Slae Llod 1 on 5 (5 0ml
Yr syl olesd (Sid G8 cos g Jly
@ Joo o &S Gl g mien ad ololid
g )l sg2g bl (gady clliee Jolpe )5 (Suid 45
Slio o (Stared calps yp b (M) GhlKea 4
on 8l @n o8y ¥ 3 (Sglsbee )y il

HI el (adls INFG :),l il slass NEG :S'gy il dlaws

bilpd 93 )0 @r 9] V¥ (F) lSen 5 Sbye
ily g olagy Al ye 93 )0 (SiS AT g Jolate (o)l
ol )8y (SiS 4 Jeod o) )91‘%"“’4% l
Aoy g Jub s ol qepls pB) Ll gl
O 4y ol Yoo Y g olspd 08 o pB)l 1y 5 Jecie
rob gy > Wad plolid dlsye g3 ja > (Suis
2lo 5l pleie 25 5 S8 05) 95 By Bl o
ol Baa b (A) e 5 jhleS sidg e pB))
9 b 2 |y g FF ((Sits & oo will 5 1))
9 Jley ulyd 95 )5 Jojp oobsS bl gilSls ) Jle
o 3 e 59 Fo SuS QAT 08 L) Sus B
)‘ ool L dlM? 4 35 G»Lu W) JL«L‘ )5;\3 (.)"\‘“’
& Suis g Jloy blys o 1) lacusg; Ward b,
& (295 D)5 Ll 0g)S Cdb g D ) o)

Sl e cub (Sis i cov 1) 0)Slas (o i
BRS Guarani Douradao AB062041 slacss;

bylyd )d Cuss cudg; Hla 45 29 Tangara o Aimore
3 K395 dlgin Ll il 1) 3, Slae 5V 55 Jlboy
slacip] (Suid G5 4 Jood glp bewis) oS



Y&

B sy 38k (lipl 5 0Slee (Sshe Clav L))

5 o9 @ pB)l oy S b ol oS Jobs
@ e o Suid i g Jloy Lalpd )3 (silon o)
@ Cansd ol o b 0 &5 Ad placuis) alels
9 Silor igi) V) Egemme )3 Midg Jfestie (Suid LD
i g Jloy bl 93 yo 3 (1095 5 SE)0) B2 o) ¥
5,80es (slinl g il 5Sloe Llod 1 5y 09,5 o (Siis
Slcag) g BB ol g cusnl 4 a2 b ad &y
ol 3 leS b ablie (ol Blsn 39y sl slsm et
255 5yl pl> imgh gl 5 eads

Jod b glazalS 5 ad) adgl olpe o (iS4 Jood
Shime 5 @b blijl ohily dojpe 3 (Sis i 4
odd i gy g9y p oeitee Oldlls ks )y 3
2 e Sl slagygd ol sk L & el
b @r silpps cils Gy Gl @l e
‘09 ),wu L}il 2l Joves) d’)'lya MolS L 9 d)'\}m%.,,} &
SB T Slge 3gmge ol Lain )3 (s S s
SIS (90 00 (S e s ie Dl Salird
39l 3529 4 slallS sl Lil 5 slacale

{¥Y)

&

1. Belder, P., B.A.M. Bouman, J.H.J. Spiertz, S. Peng, A.R. Castaneda and R.M. Visperas. 2005. Crop
?grzformance, nitrogen and water use in flooded and aerobic rice. Journal of Plant and Soil, 273: 167-

2. Bouman, B.A.M.,, S. Peng, A.R. Castaneda and A.M. Visperas. 2005. Yield and water use of irrigated
topical aerobic rice systems. Agricultural Water Management, 74: 87-105.

3. Bouman, B.A.M., Y. Xiaoguang, W. Huagi, W. Zhiming, Z. Junfang, W. Changgui and C. Bin. 2002,
Aerobic Rice (Han Dao): A new way of growing rice In water short areas. Proceedings of the 12"
ISCO Conference, May, Beijing, 26-31.

4. Dixit, Sh., A. Singh and A. Kumar. 2014. Rice Breeding for High Grain Yield under Drought: A
Strategic Solution to a Complex Problem. International Journal of Agronomy, 1-15 pp.

5. Emam, E. 2007. Careal Production. Shiraz University Press, 190 pf) c(’In Persian).

6. Erfani, F., M. Shokrpour, A. Momeni and A. Erfani. 2013. Evaluation of drought tolerance in rice
varieties using yield-based indices at vegetative and reproductive stage. Sustainable Agriculture and
Production Science, 4: 135-148 (In Persian).

7. Farshadfar, E. 1998. Application of Quantitative Genetics in Plant Breeding (Vol 1). Razi University
Press, 528 pp (In Persian).

8. Guimaraes, C.M., A. Pereirade Castro, L.F. Stone and J. Pereira de Oliveira. 2016. Drought tolerance
izrbgpland rice: identification of genotypes and agronomic characteristics. Acta Scientiarum, 38: 201-

9. Ibrahim, S.M., A. Ramalingam and M. Subramanian. 1990. Path analysis of rice grain yield under
rainfed lowland conditions. IRRN, 15: 11 pp.

10. Lafitte, R.H., B. Courtois and M. Arraudeau. 2002. Genetic improvement of rice in aerobic systems:
progress from yieled to %enes. Field Crops Research, 75: 171-190.

11. Mehetre, S.S., C.R. Mahajan, P.A. Patil, S.K. Lad and P.M. Dhumal. 1994. Variability, heritability,
l<ilorrelat1i8n,8pla(gh analysis and genetic divergence studies in upland rice. International Rice Research

otes, 19: 8-10.

12. Moumeni, A. 2014. Study on possibility of changing rice cultivation system from irrigation to aerobic
gond_itic))n in Mazandaran province. Electronic Journal of Crop Production (EJCP), 6: 215-228 (In

ersian).

13. Nagalla, A.D., D.V. Ja%/atilake, V. Herath, L.D.B. Suriyagoda and H.A.M. Wickramasinghe. 2016.
Clustering of Selected Sri Lankan Rice (Oryza sativa L.) Cultivars Based on Plant Architecture and
Evaluation of Their Association to Relative Water Content under Drought. Tropical Agricultural
Research, 28: 100-106.

14. Raiesi, T., A. Sabouri and H. Sabouri. 2016. Investigation of discriminant between aerobic and Iranian
rice based on tolerance to drought stress at germination stage using discrimination function analysis.
Cereal Research, 5: 311-326.

15. Rezai, A. 2008. Concepts of Probability and Statistics. Mashhad Publishing Co, 444 pp (In Persian).

16. Rigi, H., Gh. Mohamadi-Nejad and H. Sabouri. 2012. Evaluation of Low Irrigation on yield and yield
components of different Aerobic rice genotypes in Nikshahr. March 1-2. The 6th National Conference
on new ideas in A%riculture, IAU of Khorasgan, Khorasgan branch, Isfahan, Iran, 1-6 pp (In Persian).

17.Safaei Chaeikar, S., B. Rabiei, H. Samizadeh and M. Esfahani. 2008. Evaluation of tolerance to
%eﬁninal drought stress in rice (Oryza sativa L.) genotypes. Iranian Journal of Crop Sciences, 9: 315-

18.Singh, V.P., R.K. Singh, B.B. Singh and R.S. Zeigler. 1996. Physiology of Stress Tolerance in Rice:
Proceedings of the International Conference on Stress Physiology of Rice, 28 Feb-5 March 1994,
Lucknow, U.P., India, 239 pp.

19. Surek, H. and N. Beer. 2003. Correlation and path coefficient analysis for some yield related traits in
rice (Oryza sativa L.). Turkish Journal of Agriculture and Forestry, 27: 77-83

20. Talwar, S.N. 1976. Selection index for grain yield and its contributing characters in parietal collection
of rice. Indian Agriculture Journal, 20: 35-37.

21.Thu Ha, P.T., D.T. Khang, P.T. Tuyen, L.T. Minh, T.N. Minh, N. Thi Lang, B.C. Buu and T.D. Xuan.
2016. Correlation among agro-morphological variation and genetic diversity of rice (Oryza sativa L.)
under drought stress. International Letters of Natural Sciences, 58: 42-53.



WY WAl /YD olas /s Jlo /15 olalS 3ol asliagsy

22.Tuong, T.P. and B.A.M. Bouman. 2003. Rice production in water-scarce environments. In: Kijne,
JW, R. Barker, D. Molden, (editors), Water Productivity in Agriculture: Limits 14 and Opportunities
for Improvement. CABI Publishing, UK, 53-67.

23.Venkateswarlu, B., B.S. Vergara, F.T. Parao and R.M. Visperas. 1986. Enhancing grain yield
Fl)gtelnjisallsi_)ig rice by increasing the number of high density grains. Philippine Journal of Crop Science,

24. Venuprasad, R., H.R. Lafitte and G.N. Atlin. 2007. Response to direct selection for grain yield under
drought stressin rice. Crop Science, 47: 285-293.

25.Vial, L.K. 2007. Aerobic and Alternate-wet-and-dry (AWD) Rice Systems. Nuffield Australia
publishing. Griffith NSW Australia, 26-80.

26. Wang, H.Q. and S.X. Tang. 2000. Upland rice production and breeding in China: it's past, today and
future. In; Upland Rice Research Consortium Review and Synthesis Meeting and Aerobic Rice
Workshop, 7-8 September 2000, International Rice Research Institute, Los Banos, Philippines,1-5 pp.

27.Wang, H.Q., B.A.M. Bouman, D.L. Zhao, C.G. Wang and P.F. Moya. 2002. Aerabic rice in northern
China: opportunities and challenges, p. 143-154, In: Bouman, B.A.M. et a., eds. Water-wise-rice
production. Proceedings of the international workshop on water-wise rice production, Aprill 2002,
Los Banos, Philippines. International Rice Research Institue, Los Banos, pp: 8-11.



Journal of Crop Breeding Vol. 10, NO 25, SPring 2018 ..........cuuiiutiiniiie et vee et et e e e et e e en et e e e e seneaane 128

Investigation of M orphological, Yield and Yield Components of Aerobic and
L owland Rice Genotypes (Oryza sativa L.) Under Normal and Drought Stress

Conditions

Reza Afshari, Atefeh Sabouri?, Masoud Esfahani® and Ali K afi Ghasemi*

~ 1,3 and 4- M.Sc. Student, Professor and Lecturer, University of Guilan )
2- Assistant Professor, University of Guilan, (Corresponding Author: a.sabouri @guilan.ac.ir)
Receive: December 3, 2016 Accepted: March 7, 2017

Abstract
Considering to drought stress importance as most important limiti ngbfactor in rice production

in world, identification of tolerant genotypes to drought can be a valuable approach to dea with
the drought stress. In the present experiment plant materials contains 53 rice genotypes
including 31 aerobic and 22 lowland (landrace) rice that were grown in two conditions under
drought_stress and norma as randomized complete block design with three replications in
Sangar Rasht, Iran. The 18 plant characteristics including morphologicd traits, yield and yield
components were measured. The results of ANOVA revealed for al traits differences amon
g_enotypes were significant at 0.01 probability level that showing high level diversity an

ifferent reaction of varieties among genotypes under two conditions. The cluster analysis
assigned all Slglenotypes in three grouBs in each condition. In normal condition second group with
21 membersnips including 14 aerobic genotypes and 7 lowland genotypes gained average of
yield traits such as grain yield, weight of total plant panicle, weight of main stem panicle,
number of total grain, number of filled grains higher than other genotypes. Under drought stress
condition the most desirable genotypes belonged to the second group. This group contains 19
aerobic genotypes and 4 lowland genotypes in term of traits related to yield including weight of
total plant panicle, weight of main stem panicle, grain yield, dry weight of plant, 1000 grain
weight, number of total grain and number of filled were better than other genotypes. Totally 11
aerobic genotypes and 2 lowland genotypes (Dorfak and Gohar) were in better group in term of
grain yield and yield components.
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