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1- Chlorophyll fluorescence
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1- Primary quinine electron acceptor of photosystem

2- Florimeter 3- SPAD-502 Readings Minolta, Japan
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Table 1. Theresults of analysis of variance of evaluated traits under salinity stress and nonstress conditions

Slayye (5:55ke
T s WNE -

alsSles Jidgyls L:L«)j: o .)915 ST il ol gl il Gl sy Sy @lis
YYV/EA TSV ey Vafsy/ARL ™ YYSAR/AN™ YYE/As™ Y S
IRAESZA S VLV of.a™® Yyao/A" van/-A™ VSV ¥ o9
V/-4 /ey ooy YEAY/A - V-YOv/5 avYAIVY 5 a las
avies” o v ooy sas/fa" afrar/an® VAN ). o5
YAYA'™S /A e AYaa/v” May/v'® FAVIVY Y. o) X595
¥/ V- /00 ofee FFAS/AN O5FY/ Y YOO/YA A b sl
YY/-A sy FIAY WAVA Vv \YIAS (3o y3) Sl pasis gy

o)) 90 Jloisl pdaw )3 ) gine g 3 gine juE Sy FF g *ens

Joisin (St oS (¥ Jpia) 3 odgp VY Jiha > lia syl ) 3,See 55 ] 5 o8 el
Fo clis og ab 5Slee o Judg kST o o+/¥0Y) 2 ol (V) Jois) Cuslods 4oy 10 (550 glite Loyl
Sigpd o b als 5Sles 5 Fn b FufFy i b 3 e (V) Ly 5 dyes 5 o gie (cloazily |

s F/Fm e 0b ol dopd ) mdaw )0 1) (gl gine sYb) G g dew 0y Clio (Siwps mlo
S g (AA) ite (Suwen adgl puilopgls oad 03yl Y g )3 (Jg kB () G g (g b
I odond (gyeh 5 kalpd > (P/Y) obne ol G5 g kb ) Clie (Siusen (bl ol
Oliee 9 Fu/Fn b aily 5,Sloe ¢ i Loty 0 500 (gom Sbme 5 Cute Siwed Fy g Fn L Fy oy oS 0
ol Nle & cil e 5 jbdne (Sipn (Jdo)S (JAF) Jhine 5 Cute (Stuueh (p il CuSh S92
ez 5 o Ll )3 3)Sdos Jal33l (sl olS & sl Ogh b3 ab ond A5 g kulyS )3 Ry g Fin o
St ol 03,5 izl Jg) 3 FulFn 6o Shs 3 Fu bFo odiinlS 5 FulFin b Fiy o (oo 53
Fn Cans &5 A4S o [asude dild 3, Sl b R/Fy )b xe Bsre Jop B maw &b > Slee b F/Fp cpinpen
2 g osd gy e plB)) 3 jwgd Ll ol Rl g ke (Stegpn FulFn b (15 e cdb 5 60
ol 0 i bl j0 by 5 Slas isl3l el colps M G cdls b ab s Sles b g gine
b Fnog Fooom obidne (Staps 05V Voo e

1- T?-Hotelling 2- Beele’s F-type Statistics


http://dx.doi.org/10.29252/jcb.8.18.183
https://jcb.sanru.ac.ir/article-1-655-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-18 ]

[ DOI: 10.29252/jch.8.18.183 ]

W & Pl B a3 Shos 5 Jibg)lST uilinjgld sla il (Jido )5 (liee 2 9 51 Jeod g a3

L g adllas 350 Slao o > FulFn 4 bayye ke
Oljee OB 9 A5 o baalyd 53 Jig)lS7 (5:0Le dunlie
Dl Glis Ty gduo ) W ialS il b dalas )0 Jids IS

(7 Jgi2) oy bl 5l Job @i pelel
2 qFm) Sl puiloyslh @ byje (Sike ot
oS sl odgs (FOY/VY) a5 g (FVE/¥D) Lid oo by

Mae pyieS il ialS wspd O dgas 1D 1

W) G5 g Lald o g e ) 5w 3Slas b Jo)lS lusgl (slaasls (Siupn ol Y Jpis

(Jgao b y35) G235 g (Jglo ylad

Table 2. Correlation coefficient of chlorophyll fluorescence indices with grain yield in different rice cultivars under
nonstress (top the diagonal) and salinity stress (bottom the diagonal) conditions
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Table 3. Descriptive statistics of measured traits in studied rice cultivars under non stress and 88mM salinity stress

conditions
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(Yseike M) 5 Lulys o5 g bl
S S s S B s

P9 Js! P9 Jol
—feN —+ /¥ (Fo) adgl Lyl old —I¥yY —IyYo (Fo) adg Lyl ol
=Y A (Fm) yiSTas (yuilus, gl ofees —[o¥Y (Fo) yiSTas (yuilus, gl
—/+20 Biatd (F) e Luilusy5lé ofevy —/avA (F) e Luilusy5lé
=y </fay (Fo)/Fm) losisd 1,8 5S> -10AY —/Y¥ ((F)/Fm) losigs o188l
— /¥y —f-ay ibg IS ofeey AR ibg IS
<Ya¥ —+ /¥y &l 5,Slas —/0AY /-2 &l 5,Slas
VYD v/s- o}y polio VIAY YV oy polie
Va/vy OV/¥Y () (s oiblg YEIVA Fo/vo () (s oillg
g™ V/¥Y () rems uily)ly Yv/\y Fo/Y0 () (5225 il )l

3¥bes 18IS )3 o8 i g i Wy Cuonl & a2
lolid i Sl adlhae dyo a4 Jpaze oyl
cllsd Ll LB glaadld 5 (idssd syl
lyeds ololid (sl JUye slagby, drwg 5 390 b o3
290 Mg oo RS A Jod LIl o 55y (S5
Sladgs a il Jolbs @bt @ dxg b xpS )18 ool
oadls gl coye w8y (I 5l lei e i baylyd yo
SXa0gS > Joxio g (w395 9 Y F/Fm g Jidg)lS
Elgl 5 calmome 08y b @i ol > end plxl
bl 9 Yo ey 9 sl (05)l b 5 o ye San

Sl sl |y Slin ol bl ol e 42 )5]

Oldllas 4 5L 9 0,8 (A dSlas wlul p bl gl
Gy o gle ol 5 Jg eadle diej ol ) (s
bl (Suap bl FUIFM s 5 Lo kS
bl o alas ) Gl g Wag il 3 Sles
09 Vb 4 eonen @lio 5l (B G 00 alfine
OS5 & Jooxie pB)l > FVIFMeas 5 Jidg)lS lgime
Sbsy SeS 4 g e ol 4 &5 id)S oLl
ol sl g Jooie pB)l (S g (2l SXS
b orizee do dge Joois lacuis; 1) clio


http://dx.doi.org/10.29252/jcb.8.18.183
https://jcb.sanru.ac.ir/article-1-655-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-18 ]

[ DOI: 10.29252/jch.8.18.183 ]

VAA

»

& Pl B a3 Shos 5 Jibg)lST uilinjgld sla il (Jido )5 (liee 2 9 51 Jeod g a3

dged odlitl gl sladalin ) «gypd & elus g oypd o Wb ally b
Sliye; lp cuaS sl g caslio pB)l sloul (SNl

o
T

3
ol ‘ | I [ I I
gt g s vt B R T I s ol
18 |-
15 |

B R e T (e —

L

v-r ) L P

e

5 (YU) 5 pas Lulyd 5 Jidg)lS" il yold (slayadls g il 3 Slae ol @8 pB)l s0g )5 I Juol pl,S79)005 -V S

_ 3)ly pibly JBlas (g 5l odlisal b (o) (5 Ll
Figure 1. Dendrogram resulted from clusteri Sr;? rice cultivars based on grain yield and chlorophyl| fluorescence
indices under non stress (up) and salinity stress (down) conditions using ward's minimum variance meth

‘313)-‘5 9 ’SMU:."

il e oite 5 o dosSs poiige Aol Jlo slacules ol gl oS S5 s

g o d)‘}f u*’lm’ Slowows p Yoo OL»L;.JB)K )‘ ¢ (3505 Q-.’.I L;\);I leﬁ W) ‘nbuJ
Ky gl oK 550 5 SuB) laolinlejl

&l
Akbar, M., I.E. Gunawarden and F.N. Ponnamperma. 1986. Breeding for soil stresses. Progress in
rained lowland rice, IRRI, Philippines, 263-372.
Ashraf Jafari, A. and M. Zeyaie-Nasab. 2000. Genetic diversity of seed yield and morphological traits
in populations of strawberry clover (Trifolium fragiferum L.) usi n% principal component analysis
fi\gd é:slistzeéfsanal ysis. Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research,
Bagheri, N., N. Babaeyan-jalodar and A. Hassan-Netaj. 1999. Assessment of genetic diversity of rice
|(? Igm (es%rves inheritance morphological traits. Iranian Journal of Agricultural Research, 6: 235-243

n Persian).
Bhardway, R. and G. Singhal. 1981. Effect of water stress on photochemical activity of chloroplast
during greening etiolated barley seeding. Plant Cell Physiology, 22:155-162.
Danesh-Gylvayi, M., Gh. Karimzadeh and M. Agha-Alikhani. 2011. Study of genetic diversity and
principal components analysis for a number of morphological and phenological characteristics in
S%T((el %enqtyp&s of Khellar (Lathyrus sativus L.). Iranian Journal of Field Crop Sciences, 42: 243-
n Persian).

Emam, Y. and M. Niknezhad. 1993. An introduction to the Physiology of Crop Yield.  Shiraz
University Publication, Shiraz, Iran, 571 pp (In Persian).
Farshadfar, E. 1998. Application of quantitative genetics in plant breeding.15" V. Razi University
Press, TaghBostan, Kermanshah, Iran, 404 pp (In Persian).
Garg, A., K. Kim, JK. Owens, T.G. Ranwala, A.P. Choi, Y.D. Kochian and R.J. Wu. 2002. Trehal ose
accumulation in rice plants confers high tolerance levels to different abiotic stresses. Biological
sciences, 99: 15898-15903.
Ghorbani, H.R., H.A. Samizadeh-Lahiji, B. Rabiei and M. Allahgholipour. 2010. Grouping of
different rice genotypes using factor and cluster analysis. Journal of Agricultural and Sustainable
Production, 21: 90-104 (In Persian).


http://dx.doi.org/10.29252/jcb.8.18.183
https://jcb.sanru.ac.ir/article-1-655-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-18 ]

[ DOI: 10.29252/jch.8.18.183 ]

VAR WAB bl VA ol /i Jlo /el ool Mol ackiingsy

10. Gramer, G.R. 2002. Response of abscisic acid mutant of Arabidopsis to salinity. Functional Plant
Biology, 29: 561-567.

11. Guerta, C.Q. and G.J.D. Kirk. 2002. Tolerance of rice germplasm to salinity and other soil chemical
stressesin tidal wetlands. Science Direct, 76: 111-121.

12. Heidari Sharifabad, H. 2001. Plants and Salinity. Research Ingtitute of Forests and Rangelands
Publications, Iran, 199 pp (In Persian).

13. Jalil dozhampoor, N.A., Asghar-zaheh, V. Gregorian, E. ngidi-Harvan. 2011. Evauation of Salinity
Tolerance in Some Interspecific Hybrids of Prunus. Seed and Plant Journal, 28: 339-351.

14. Kaffi, M., M. Lahooti, E. Zand, H.R. Sharifi and M. Goldani. 2006. Plant Physiology. 7" edn. Jahad-
e-Daneshgahi Mashhad Publications, Mashhad, 190 pp (In Persian).

15. Kumar, V., V. Shiram, N. Jawali and M.G. Shitole. 2007. Differential response of indica rice
genotypes to NaCl stress in relation to physiologica and biochemical parameters. Archives of
Agronomy and Soil Science, 48: 339-344. o o _

16. Lafitte H.R,, A. Ismail and J. Bennett. 2004. Abiotic stress tolerance in rice for Asia progress and the
future. In ‘New directions for a diverse planet: proceedings for the 4™ International Crop Science
Congress, 1-17 |_Fp., Brisbane, Australia.

17.Lee, SYY., JH. Ahn, Y.S. Cha, D.W. Yun, M.C. Lee, JC. Ko, K.S. Lee and M.Y. Fun. 2007.
4M3agg| ngs QTLs related to salinity tolerance of rice at the young seedling stage. Plant Breeding, 126:

18.Ma, B.L., M.J. Morison and H.D. Videng. 1995. Leaf greenness and photosynthetic rates in soybean.
Crop Science, 35: 1411-1414.

19. Mamnoie, A. and R. Sayyed Sharifi. 2010. Study of water deficiet effect on chlorophyll fluorescence
indices and aE)rolin content in six barley genotypes and its relationship to canopy temperature and
yield. Journal of Plant Biology, 2: 51-62.

20. Moffatt, J., M.R.G. Sears and G. Paulsen. 1990. Wheat height temperature tolerance during
reproductive growth. |: Evaluation by chlorophyll fluorescence. Crop Science, 881-885.

21. g/lsgk'i)tga,z A.S. and S.S. Mehetre. 1998. Genetic divergence in rice, Advances in Plant Sciences, 11:

22.Nematzadeh, Gh. and Gh. Keyani. 2004. Plant breeding (Classical methods). Rice and Citrus
Research Ingtitute, Babolsar, 456 pp (In Persian).

23.Norozi, A. 2012. Study of Genetic Variation and effect of drought stress on yield and its component
in tall fescue (Festuca arundinacea L.) Genotypes. M.Sc. Thesisin Plant Breeding. Isfahan University
of Technology, Isfahan, Iran, 126 pp (In Persian).

24. Pearson, K. 1901. On lines and planes of closest fit to system of pointes in space. Philosophical
Magazine, 2: 559-572.

25. gg;r%;sB and F. Morales. 1994. Chlorophyll fluorescence screening in barley. Plant Physiology, 104:

26.Rao, P.S,, B. Mishra, SR. Gupta and A. Rathore. 2008. Reproductive stage tolerance to salinity and
alkality stressesin rice genotypes. Plant Breeding, 127: 256-261.

27. Tavassoli, F. 1996. A report of modern techniques for quantitative evaluation in Rice, IRRI. Edt.
Ingtitute of Iranian Research, 60 pp (In Persian).

28. Zarco-Tejada, P.J., J.R. Miller, G.H. Mohammad, T.L. Noland and P.H. Sampson. 2000. Chlorophyll
géjgrescence effects on vegetation apparent reflectance. Remote Sensing of Environment, 74: 596-


http://dx.doi.org/10.29252/jcb.8.18.183
https://jcb.sanru.ac.ir/article-1-655-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-18 ]

[ DOI: 10.29252/jch.8.18.183 ]

Journal of Crop Breeding VoI. 8, NO. 18, SUMMEE 2016 .......cuuuiuuiiiiitiit ettt ee e et e e et e e e 190

Analysis of Salinity Effect on Chlorophyll Rate, Florescence Indicesand Grain
Yield of Some Rice Cultivars

Ahmad Majidimehr* and Reza Amiri-Fahliani?

] 1- M.Sc. Student and Associate Professor, Y asoj Univ_er_sitzy
2- Assistante Professor, Y asoj University (Corresponding author: amiri720@yahoo.com)
Received: July 26, 2014 Accepted: January 31, 2015

Abstract

Rice (Oryza sativa L.) is providing food of half of the world population, and in some regions
salinity stress reduces yield of this plant. In order to develop planting of rice in regions with
saline water or fields, chlorophyll rate, chlorophyll fluorescence indices and grain yield of some
rice cultivars were evauated in summer, 2012, at the farm of college of Agriculture, at Y asouj
University. The experiment was performed in split plot in a randomized complete block design
with three replications. Main plot included 4 levels of salinity, and the subplot included 11 rice
cultivars. Results from the anaysis of variance showed that the effect of salinity stress on
chlorophyll fluorescence indices was non-significant but was highly significant Ejp< 0.01) on
chlorophyll rate and grain yield. Principa component analySis in stress and non-stress
conditions, classified 6 primary variables of F,, Fn, F,, R/Fn, chlorophyll rate and grain yield
into 2 components in the way that in non-stress conditions, the first main component included
Fn and F, florescence indices in positive direction, and the second component included high
efficiency photosystem Il in positive and grain yield in negative direction. In stress condition,
the maximum effect in the first component belonged to F, in negative direction and F,, and
F./F, in positive direction, and the maximum effect in the second component related to
chlorophyll in negative direction. Cluster analysis, classified rice cultivars into 3 groups based
on the chlorophyll fluorescence rate and gfrai nyield in stress and non-stress conditions. In stress
conditions, Gharib and Lenjan-Askari cultivars were placed in tolerant cluster. Gharib cultivar
with high chlorophyll and F,/F,, early maturity and salinity tolerance indices, could be used in
cross to Mosa-Tarom, a sensitive, Sadri rice type, high cooking quality, long seeds and late
glaurity_lcultivw, in breeding programs to develop and provide the appropriate cultivars for

ine soils.

Keywords: Cluster Anaysis, Chlorophyll, Principa Components Analysis, Rice, Ward's
Minimum Variance,
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