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Table 1- Physical and chemical properties of soil in 0-30 cm depth in experimental site
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Year oc T.NV PH EC Total N o9 rw? s Clay Silt  Sand Soil texture
. (%) (Ds m*) (%) Pava.(ppm) %) (%) (%)
(A)) ava.(ppm)
IYaF-1vas
1.29 9.5 75 0.94 0.13 9.2 807 18 70 12 Silty clay loam
2016-2017
1YaZ-1Yan
0.68 9.8 7.9 1.19 0.12 13.4 356 15 64 21 Silty clay loam
2017-2018
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Table 2- List of investigated traits affecting the yield in conditions of drought stres

o a=lg RS R Ot e
Trait Unit Mean Max Min
49 039
g/m2 1284.87 2124.15 663.25
Dry Weight in Plant (DWP)
&g CL“")‘
cm 89.18 127.80 58.80
Plant height (PH)
a0 azy oluxy
) - 14.73 8.38 6
The numher of tiller< ner hill (TTH)
2 SpJeb
cm 10.67 30.83 4.99
Flag leaf length (FLL)
S g5 Job
cm 2.34 17.88 0.28
The length of the exit of the panicle (LEP)
Jo5ily e ,la8
mm 221 3.82 1.32
Panicle axis diameter (PAD)
J#ssly Job
cm 20.02 27.33 14.03
Panicle length (PL)
a0 JoSsl o)
5 20 JoSl o or 19.73 33.98 731
Panicle weight per hill (PWH)
el Js5ib (39
gr 1.64 3.14 0.66
The weight of the main panicle (WMP)
45 50 a8le J5 (339
© or 31.66 50.39 1477
The total weight of stem per hill (TWSH)
| JoSasily 5oy ails dlasy
b - 89.33 230.00 16
The number of filled grains in the main panicle (NFGMP)
ol JaSsly 0 Sgy ails slas
- 54.57 122.83 15.33
The number of unfilled grains in the main panicle
1 JoSly 5o 5 &ils (39
e © or 0.40 1.39 0.14
The filled grain weight in the main panicle (FGWMP)
JsSaly 3 adgl a5 L olass
- 7.26 13.00 3.83
The number of primary branch per panicle (NPBP)
JsSily 50 4950 5L Sl
- 13.23 32.67 150
The number of secondary branch per panicle (NSBP)
&lo wo 39
gr 2.53 5.75 0.86
The weight of 100 grains (WHG)
4 )0 5 ils 039
ar 1.80 3.96 0.55
The filled grain weight per hill (FGWH)
u“.ufa‘é).g ‘_,aauu
g/m2 33.38 82.67 10.83
Harvest index (HI)
RVCQ bR
GBS0 om 66.15 90.83 52.50

Dav to flowerine (DF)
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Figurel- Relationship between predicted and actual yield. Continuous line is line 1:1 and upper and lower dashed lines are 1:1.15

and 1:0.85, respectively.
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Table 3- The correlations between selected affecting the yield in conditions of drought stress

o e 039 A 5o Josily (439 &ld wo 39 cabloy ol
Traite DWP PWH WHG HI
DWP 1
PWH 0.56" 1
WHG 0.01 0.49" 1

HI -0. 44" 0.26™ 0.79™ 1

*and ** show the probability at 5 and 1 percent level, respectively.
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Figure 2- Relationship between harvest index (%) and biological yield (gr/m2)
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Table 4- Yield in state of the mean and the best amount of each trait in addition to the amount and percentage of change (Assuming
that the negative correlation between the biological yield and harvest index is not breakable).

Olew S ySlos
Traits Yield
. <. . <. ey
bd ,'“'..' -
Estimate Mean Min Max Best Mean Best Gap
Gap%
Intercept -261.83 1 1 1 1 -261.83 -261.83 0 -
S92 039
DWP 1958 1285 663.25 2124 2124 251.60 415.88 164.28 83.36
ase> JS 03 39055
PWH 19.73 7.31 33.98 33.98 106.35 183.17 76.81 38.98
als as 39
WHG 22.77 2.52 0.86 5.75 5.75 57.38 130.93 73.55 37.32
cls el
HI 7.768 33.38 10.83 82.67 18.244 259.30 141.72 -117.56 -59.67
>, Sles
Y - - - - - 412.80 609.87 197.06 100
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Table 5- Yield in state of the mean and the best amount of each trait in addition to the amount and percentage of change (Assuming
that with increasing biological yield, stay harvest index at moderate level).
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Table 6- Yield in state of the mean and the best amount of each trait in addition to the amount and percentage of change (Assuming
that the negative correlation between the biological yield and harvest index is breakable).

s Trait Wl Yield o Sloc
Joe 0 oo il iykeS ey il O e Olpdi Ol kil 00
Estimate Mean Min Max Best Mean Best Gap Gap%
Intercept 83-261 1 1 1 1 -261.83  -261.83 0 -
A 039
< 19580 1285 25663 2124 2124 251.603 415.87 164.2762 23.55138
DWP
abs> JS (39
< 39055 7319 317 33.98 33.98 106.354 183.16 76.8146 11.0124
PWH
&l s 39
< 7122 522 0.86 5.75 5.75 57.3804  130.92  73.5471 10.5440
WHG
Cbls Ll
" 768.7 3833 10.83 82.67 82.67 259.295 642.18  382.8847 54.8920
5 Sles
v - - - - - 412.803 11103  697.5226 100
) Cio diz b 9o o abasl) g5 9 i 15 el o955 Cov

b oo aSyl @y iy by Sicon (] oS oo (6,50l Slotg amal 5l SULS sl o Clas (o (Ko



YAQ S s Ll s 4o (Oryza sativa) gy jo o ySdos b b yo (LS laio (glwbis e o5 & o (Ggumw 5y Jowo 31 ool

RS b9y 3 kg 0 pS o0 Dygme QLS plen 4 S35
Ogo Slao b5l lacaisis n e S e o Bl
2wk 03,5 S50 1, il (928 &0 &) (e 4 05 o
slae 50 5 (2 ialoj] 5 Jlo (paiz & &jg0 y2 50 45
5l eolizsl (Yadi et al., 2022) cousl il s ¢ 9,0 5L
o33l Joe a5 cul J58 LB Gloj (5)j plalS sla oo
4 5 clio 550l (slo gy ol 09290 dilaie (sl (sloass
oSl e 4y Geiod cal yo ool wl )50 5, P 5k
L aS (Gio—e 10 93,1 azg plB) o (S DL
by ous ol e 5 oas 2Dl a5 5l s (505 E
ol plaasts sLiSal; Wiy oo 358 plonil Jlow (o
=y ol Jlowsl e S 40 &85 o g 0 Sl
b

b g, Oloo aS slo L 1315 pld )1 (g9, » Dlallas
53 Al slass (Soglgn 3 Slee (Sl b (Saw,
5 89y S yd (il asl b ils e (59 e )95
Biabani ) wls I, ails s Shas 5 3G o i 584, 3 ,Shee
§ oo (S 45 2Bl o yldime S (6T al., 2021
3 G il Jsb wlao b ails o Sles Cdo (s (50 e
3,08 529 b o s, olass o DU Job cadigy glas | cadils
aS Ws,S samlie 50 A 4o (Shojaei et al., 2022)
695 2 1y 8l i 45959 )18 bl ghw Slio
Sl p 3b izmen (Golestani, 2022) os)ls o ,Sles
S byt iS5 Slins 45 0d sanlie o S tmgss
Jol 0,5 alols gz (o ailos slaws cils dus (59 g yo als
lico Hlgicas |, 0,8 sl b aBgls al ol 5 4l pgo 0,5 b
Taghipour and Ashraf ) ws,5 & e 4ils 5,Slee 5 jige
sk b 5, oladze 5o 5,15 5o (Mehrabi, 2021
Oy g )3 amy S ez p S Job Bl o
5 St ool pSlaz (GLdlos 5 al> e )3 Sujelsn
GO (et Slio 0 St Glye 4 1) Ctls y a3l
(Haghshenas et al., 2022) s, 8,2 «ils 5 ,Slee

0,99 dsb )o a0 50 0 Shes Dl 2 ooly; Jelss
gy badhie 2 50 fole » Cowal 4T uiliS o ol
slyoly g g ol @ly 0 0 oo et Jguarme
Gkl o Sles D alS e e 000 Shes A8

dgaze | i 38 Gud aSl blod 4 wagde Slaws oo e
DS e (Ko > o Lol il il (aiS ol
M Sg>g pie el LS)L:-?‘ ng.a‘ u,.fgb.a Jo> Slaw
Aol a3l (6,50 5 6 mep aSL) eda Wiy
(Haghshenas et al., 2022)
50 oad adgi Sz oole ioli8l 5,k 5l o Slee ol
b 5l Ll o oy alls oMe )5 59,000 YU g0 2
ol cand oS J)le 4 canl clily y asls il
el—asl o b gol—aidl o Slae |y 095 Stz o0lo
Sl sslrs cnls 2L (Rahemi et al., 2020) aes o
Cewl ails 45 0L (o oud adgi (g iwsid olge Jlal Sl
ol ol o pl S 3 (Dastan et al., 2019)

| 1,55 1 clodng cpanl 5l o Slas (gl

olnl
Sl g s HE g DWP oy s sse 5 e (Sion
Al o RalS (6,50 whao 90 ol 5l plas e o l38l L s
Pl jshaie el sl 5 sl HE Gaal38l Gas aosliz o
ro 1AL, WSl g cdly wolgs ol DWP 0,5 & o
gy Jodo 45 (S5 g9 5l e abaly ST osg
gy 5 =il Wlgi oo Dlao (Kion ol S5
e sz So L (S b J G 0ezg L (S5
aS Sl 00l et i 92 plB)| (69, p (slaslllas ool
Sl hie (Koo 5 Sloe glizl plos b cils y aslis
L (ain et al., 2022)  ,s>en .(Ambula et al., 2022)
Sy G A5 QBle Lo 0956 0 4y in oY (e p
6)‘0‘54405 ‘5&..40 M E_A_M‘of ua}L.wg JS 0093
(r=0.67*%) oi cvalie
Ol Jloal (o e g il sl s,
ale s Jlowlons & olos (1 135145 515 S92y (o1,
A_o_._‘i)f )|)ﬂ oolas il OSy90 @).\.3 u)«) sr:».\_: le_.a‘
oolazl g, dus,y 0,5 4 Lol (Haghshenas et al., 2022)
ovgy 50 Jlie glgre 4o il (0,5 5 ool Guiow opl jo



Ohe® g sLudgS (550150

va.

VAV/EY o Shes bawgie 4 Cors Jlony! oo o Shase ails
8L wwlem yilidl LS o 0,5 9lS (P UAF 4 FAY/A- D)
bogle a0 il ezl g g (5 Jlade &S ()90 50
(YYVIEY o FAY/A- 5h ¥AF/PF J—Io.\_ﬂ e 0 Slas ciilay
039 O e a5l g b oo il LS o 0 SelS
aoly> LiSa ;0 0, FlS VY /YY a FAY/ALY 5D #aV/DY
araSyl ade ay Gadod cpl jo eolaiul 8,90 by, gl g
Gl asilsi o )l azgi pl3 ) 0 Sy gloacglat
ol Buan 4 g0 ;00,5 |8 eolaiwl 550 o))
9 s D90 Jlmo iz (b Gaig) (65 Gl Slaad el
Sz 3 ol Glad e S5 458 il WS I8 G
aiib o> cl> o s o 0, Sles S s Dl o aS

Ay yee

References

bl Mol 5 (2l)5 S e p3 woz Glas ské 5,5
Sals s bl i ey Slidiod el ogdle ol
A a5l 5o 68,1 5l eola ol eyl pliy a5 lo o Slas >
lis e il (o CllS F ) bohg ) gl 4
Dastan ) coul auly gip o8, o, 0,90 5 (5,505 5,6

(etal., 2019

IS (G5 A
sleslaiwl igy same ol )l adlie pl J ol Boo
oLl jo 9, 8les p ge lho (rend )0 Foew S, slo o
L LS'H;) J.\A )‘ sola__wl Lv asJlao LJ"‘ BL o] GC‘))
Wy (g o ez 9 0wl g Jlods) s as
o8l o e dloyy ALl g il Ve v 59 lgS (3

e Sod 4 dzgy banblo 1) ndi p iden o Slae
O Slp g 059 9 Sdldp (APl e 99 S92 9e
L3 | azmiliz ol lis zmls o 7 ke Sl 8 Jlowsl s
B Sl Agiws Slio (B o 39790 (Kien
et S1.0,5 solal o Slae wii @ o] 5l g5 oo 0,5

Ambula, K.V., James, O. and Charimbu, M.K., 2022. Evaluation of yield and yield components of advanced

Kenyan barley (Hordeum vulgare L.) genotypes. African Journal of Biological Sciences, 4(2), pp.46-56. doi:

10.33472/afjbs.4.2.2022.46-56

Ashworth, A.J., West, C.P., Allen, F.L., Keyser, P.D., Weiss, S.A,, Tyler, D.D., Taylor, A.M., Warwick, K.L. and

Beamer, K.P., 2015. Biologically Fixed Nitrogen in Legume Intercropped Systems: Comparison of Nitrogen-

Difference and Nitrogen-15 Enrichment Techniques. Agronomy, Soil and Environmental Quality, 107(6),

pp.2419-2430. doi: 10.2134/agronj14.0639

Bagheri, N., Babaeian-Jelodar, N. and Pasha, A., 2011 . Path coefficient analysis for yield and yield components

in diverse rice (Oryza sativa L.) genotypes. Biharean Biologist, pp.32-35. [In Persian].

Biabani, A., Foroughi, A., Karizaki, A.R., Rassam, G.A., Hashemi, M. and Afshar, R.K., 2021. Physiological

traits, yield, and yield components relationship in winter and spring canola. Journal of the Science of Food and

Agriculture, 101(8), pp.3518-3528. [In Persian]. doi: 10.1002/jsfa.11094

Dastan, S., Ghareyazie, B., Mohsenpor, M. and Abdollahi, S., 2019. Field trial evidence of non-transgenic and

transgenic Bt. rice genotypes in north of Iran. Journal Genetic Engenering Biotechnology, 18(1), pp.1-14. [In

Persian]. doi: 10.1186/s43141-020-00028-8

FAO., 2019. Food and Agriculture Organization of the United Nation. http://apps.fao.org.


https://doi.org/10.33472/AFJBS.4.2.2022.46-56
https://doi.org/10.33472/AFJBS.4.2.2022.46-56
https://doi.org/10.2134/agronj14.0639
https://doi.org/10.1002/jsfa.11094
https://doi.org/10.1186/s43141-020-00028-8
http://apps.fao.org/

Yy S s Ll s 4o (Oryza sativa) gy jo o ySdos b b yo (LS laio (glwbis e o5 & o (Ggumw 5y Jowo 31 ool

Faraji, A., Raisi, A., Hezarjeribi, S. and Mobasher, S., 2012. Oil Crops. Noruzi First edition. Seed and Plant, 541
pages. [In Persian].

Ganghua, L., Zhang, J., Yang, C., Song, Y., Zheng, C.H., Wang, S.H., Liu, Z.H. and Ding, Y., 2014. Optimal
yield-related attributes of irrigated rice for high yield potential based on path analysis and stability analysis.
The Crop Journal, 2, pp.235-243. doi: 10.1016/j.¢j.2014.03.006

Gebrie, G.M., Abebe, D., Atnaf, M., Wondifraw, D. and Dessie, A., 2022. An investigation of phenotypic and
genotypic variations in 100 upland rice genotypes at Pawe, Northwestern Ethiopia. Journal of Genetic
Resources, pp.111-116. doi: 10.22080/jgr.2022.22730.1289

Gerrano, A.S. and Thungo, Z.G., 2022. Phenotypic description of elite cowpea (Vigna ungiculata L. Walp)
genotypes grown in drought-prone environments using agronomic traits. Heliyon, e08855. doi: 10.1016/
j.heliyon.2022.e08855

Golestani, M., 2022. Investigation the relationships among agronomic and physiological traits of Thymus
daenensis subsp. daenensis ecotypes under salt stress condition. Iranian Journal of Field Crop Science, 52(3),
pp.261-271. [In Persian]. doi: 10.22059/ijfcs.2020.304023.654723

Haghshenas, H., Soltani, A., Ghanbari Malidarreh, A., Ajam Norouzi, H. and Dastan, S,m., 2020. Selecting the
ideotype of improved rice cultivars using multiple regression and multivariate models. Archives of Agronomy
and Soil Science, 66(8), pp.1134-1153. doi: 10.1080/03650340.2019.1658866

Iran’s Agricultural Ministry. 2020. Annual statistics of agricultural production (available at: www.maj.ir)

Jain, N., Babbar, A., Kumawat, S., Yadav, R.K. and Asati, R., 2022. Correlation and path coefficient analysis in
the promising advance chickpea lines. The Pharma Innovation Journal, 11(5), 2124-2128

Kazerani, B., Navabpour, S., Sabouri, H., Ramezanpour, S.S., Zaynali Nezhad, K. and Eskandari, A., 2018.
Determination of the best selection indices in mutant lines of rice at different moisture conditions. Journal of
Crops Improvement, 20(1), pp.173-189. [In Persian]. doi:org/10.22059/jci.2018.233160.1733

Krisnawati, A., Sundari, T. and Adie, M.M., 2022. Variation in pod shattering resistance among black soybean
genotypes associated with agronomic traits. In AIP Conference Proceedings, 2462(1), pp 020014. AIP
Publishing LLC. doi:org/10.1063/5.0075338

Kumar, A., Sengar, R.S., Pathak, R.K. and Singh, A.K., 2022. Integrated Approaches to Develop Drought-Tolerant
Rice: Demand of Era for Global Food Security. Journal of Plant Growth Regulation, pp.1-25.
doi:org/10.1007/s00344-021-10561-6

Kumaria, J., Mahatmana, K.K., Sharmaa, S., Singhb, A.K., Adhikaric, S., Bansala, R. and Yadavb, M.C., 2022.
Recent advances in different omics mechanism for drought stress tolerance in rice. Russian Journal of Plant
Physiology, 69(18), pp.1-12. doi: 10.1134/s1021443722010095

Li, R, Yang, R., Zheng, W., Wu, L., Zhang, C. and Zhang, H., 2022. Melatonin promotes SGT1-Involved signals
to ameliorate drought stress adaption in rice. International Journal of Molecular Sciences, 23(2), pp.315

Malhi, G.S., Kaur, M. and Kaushik, P., 2021. Impact of Climate change on agriculture and It’s mitigation
strategies: A review. Sustainability, pp.1312-1318. doi:org/10.3390/su13031318


https://doi.org/10.1016/j.cj.2014.03.006
https://doi.org/10.1016/%20j.heliyon.2022.e08855
https://doi.org/10.1016/%20j.heliyon.2022.e08855
http://www.maj.ir/
https://dx.doi.org/10.22059/jci.2018.233160.1733
https://doi.org/10.1063/5.0075338
https://doi.org/10.1007/s00344-021-10561-6
https://doi.org/10.3390/su13031318

OB g sLlup oS (5 pol s Yay

Mirzaee, M., Moieni, A. and Ghanati, F., 2013. Effect of drought stress on proline and soluble sugar content in
canola (Brassica napus L.) seedlings. Iranian Journal of Biology, 26(1), pp.90-98. [In Persian].

Pareek, A., Dhankher, O.P. and Foyer, C.H., 2020. Mitigating the Impact of Climate Change on Plant Productivity
and Ecosystem Sustain ability. Journal of Experimental Botany, 7, pp.451-456. doi:org/10.1093/jxb/erz518

Parhizkari, A., 2019. Evaluate the Effects of Climate Change Impertinence on Agricultural Production and
Farmer's Income Situation in Down Lands of Taleghan Dam. Agricultural Economics Research, 9(4), pp.125-
152. [In Persian]. doi:20.1001.1.20086407.1396.9.36.7.8.

Rahemi Karizaki, A., Rezaei, H., Gholizadeh, A., Nakhzari, A. and Naeemi, M., 2020. Study of the response of
rainfed wheat (Triticum aestivum L.) cultivars in semi-arid and semi-humid regions of Golestan Province.
Iranian Journal of Field Crops Research, 17(4), pp.579-590. doi: 10.22067/gsc.VV1714.77484

Saberi-Riseh, R., Dashti, H. and Gholizadeh-Vazvani, M., 2022. Association between agronomic traits and
molecular markers with take-all disease severity in bread wheat Triticum aestivum. Journal of Crop Protection,
11(1), pp.39-59. doi:20.1001.1.22519041.2022.11.1.4.5

Sakoda, K., Taniyoshi, K., Yamori, W. and Tanaka, Y., 2022. Drought stress reduces crop carbon gain due to
delayed photosynthetic induction under fluctuating light conditions. Physiologia Plantarum, 174(1), pp 13603.

Shi, Y. and Jim, C.Y., 2022. Developing a thermal suitability index to assess artificial turf applications for various
site-weather and user-activity scenarios. Landscape and Urban Planning, 217, 104276.
doi:org/10.1016j.landurbplan.2021.104276

Shojaei, H., Mostafavi, GH., Khosroshahli, M., Bihamta, M. and Ramshini, H., 2022. Study of quantitative traits
related to grain yield stability in maize using multivariate statistical methods and graphical analysis.
Agricultural Science and Sustainable Production, 32(3), [In Persian]. doi:10.22034/saps.2021.48063.2736

Sousa, D.P., Souza, P.J.O.P., Silva Farias, V.D., Caldas Nunes, H.G., Ferreira, D.P., Novoa, J.V.P. and Alves de
Lima, M.J., 2018. Radiation use efficiency for Cowpea subjected to different irrigation depths under the
climatic conditions of the Northeast of Para State. Revista Brasileira de Meteorologia, 33(4), pp.579 587.
doi:org/ 10.1590/0102- 7786334001

Taghipour, Z. and Mehrabi, A., 2021. Evaluation of phenotypic diversity, transgressive segregation and agro-
morphological trait relations in generated populations from cross-breeding of Iranian rice cultivars. Iranian
Journal of Field Crop Science, 51(3), pp-33-45. [In Persian]. doi:org/10.22059/ijfcs.2019.275504.654581

Vidal, A.K.F., Daher, R.F., Freitas, R.S., Stida, W.F., Lédo, F.J.D.S., da Silva, V.B. and Farias, J.E., 2022. Growth
curve in elephant grass genotypes based on morpho-agronomic traits for energy production. Chilean Journal
of Agricultural Research, 82, pp 1.

Yeganehpoor, F., Zehtab-Salmasi, S., ShafaghKolvanagh, J., Ghassemi-Golezani, K.A. and Dastborhan, S., 2017
Effect of some morphological traits and oil content of coriander seeds in response to bio-fertilizer and salicylic
acid under water stress. Journal.of. Biodiversity and Environmental Sciences, 10(1), pp.140-149. doi:

10.5281/zen0d0.2634710


https://doi.org/10.1093/jxb/erz518
https://dorl.net/dor/20.1001.1.20086407.1396.9.36.7.8
https://jcesc.um.ac.ir/article_38293_ca22929de897d4bd953b54aaadcafae6.pdf?lang=en
https://jcesc.um.ac.ir/article_38293_ca22929de897d4bd953b54aaadcafae6.pdf?lang=en
https://dx.doi.org/10.22067/gsc.v17i4.77484
http://dorl.net/dor/20.1001.1.22519041.2022.11.1.4.5
https://doi.org/10.1016j.landurbplan.2021.104276
http://dx.doi.org/%2010.1590/0102-%207786334001
http://dx.doi.org/%2010.1590/0102-%207786334001
https://dx.doi.org/10.22059/ijfcs.2019.275504.654581
https://zenodo.org/badge/DOI/10.5281/zenodo.2634710.svg
https://zenodo.org/badge/DOI/10.5281/zenodo.2634710.svg

Journal of Crop Science Research in Arid Regions/ Volume 6, Issue 2, Summer 2024, P. 281-294

Using a step-by-step regression model to identify plant traits related to
yield in rice (Oryza sativa) under drought stress conditions

Hadiseh Faramarzi Kohsar?, Ali Rahemi Karizaki%", Hossein Sabouri?, Abbas Biabani?,
Masoomeh Naeimi?

1 M. Sc. Student, Plant Production Department, College of Agriculture and Natural Resources, Gonbad Kavous
University, Gonbad Kavous, Iran

2 Plant Production Department, College of Agriculture and Natural Resources, Gonbad Kavous University,
Gonbad Kavous, Iran

*Corresponding Author: alirahemi@yahoo.com

Received: 13 February 2023 Accepted: 15 April 2023 DOI: 10.22034/CSRAR.2024.384194.1319

Abstract

Introduction: In order to select their breeding goals among different physiological traits, plant
breeders need to categorize the limitations as well as the capabilities of plants. This issue has led to
the emergence of a concept called ideal type. Achieving the ideal type of agricultural plants requires
the use of appropriate statistical methods. The aim of this study is to introduce the method of using
regression modeling to determine the ideal type of crop plants on the rice plant.In breeding programs,
it is very important to estimate the amount of yield based on the change in effective plant traits, which
can be identified using regression modeling. In plant breeding, correlation between traits is of special
importance, because it determines the amount and type of relationship between two or more traits. In
plant breeding, correlation between traits is of particular importance, because it determines the degree
and type of relationship between two or more traits. Correlation between different traits can help
researchers in indirect selection using traits that are easier to measure in order to achieve self-
sufficiency.

Materials and Methods: For this purpose, a study on 124 lines of the ninth generation of two
varieties of rice (Ahlomi Tarom and Dorfak) was conducted at Gonbad Kavus University, Iran, using
a randomized complete block design with three replications in two growing seasons of 2015 and 2016.
Irrigation was done until the maximum stage of tillering in stress-free conditions (flooding). From
this stage until the end of the growth period, irrigation was completely stopped. Among the measured
traits, using stepwise regression, four traits of plant weight, panicle weight, 100-seed weight, and
harvest index were identified that had the greatest role in increasing yield. Then the correlation
between the selected traits and the rate of increase in performance was evaluated and the rate of
increase in performance (percentage) resulting from that trait in relation to the total increase in
performance was calculated. Regarding negative correlation between the harvest index and plant
weight, three hypotheses were evaluated, that in each assumption the amount of increase in yield was
estimated. Data analysis was carried out using SAS software.

Results and Discussion: Considering the existing negative correlation between the two variables of
harvest index and plant weight, assumptions were made to determine the ideal type, The results
indicated that if the correlation between the harvest index and plant weight, is not breakable, ideotype
yield variation would have an increasing of 197.61 kg/ha. If with increasing plant weight, harvest
index stay at moderate level, it would be an increasing of 314.64kg/ha and if correlation between
plant weight and harvest index is breakable, it would be an increasing of 697.52 kg/ha. The method
used in this study, due to the fact that the genetic differences between the lines are noticeable, can be
a way for the breeders to move towards yield increasing in rice cultivars.

Conclusion: The main purpose of this article is to introduce the method of using regression modeling
in determining the ideal type of crops. In this study, the ideal type of rice was determined using
regression modeling. And the four characteristics of plant weight, cluster weight, 100 seed weight
and harvest index had the greatest role in increasing the yield. Considering the existing negative
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correlation between the two variables of harvest index and plant weight, assumptions were made to
determine the ideal type. The results showed that if the relationship and correlation existing between
some traits undergo changes, it can be used for the benefit of performance. If the main goal of the
research is to determine the optimal type of rice for the Gonbad region, it is better to study and research
more genotypes in a few years.
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