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ABSTRACT  

The use of correlation coefficients has been a key of the breeding programs success. Breeders, during the 
selection process, most often rely on these indicators, which provide a large number of benefits, such as 
estimation of the response to selection and contribute to increase its efficiency, making possible to improve 
more than one trait at a time. In this context, a field study was conducted during the 2009-2013 crop years on 
the Experimental Station of the Technical Institute of Field Crops (ITGC) of Sétif. It aims to study the 
correlations and the interactions between the pheno-morpho-physiological traits of F3-F7 durum wheat 
(Triticum durum Desf.) generations. The results of the general analysis of the inter-traits association indicated a 
positive and significant correlation between grain yield, economic yield and number of spikes in all hybrids 
Ofanto/MBB, Ofanto/Waha and Ofanto/Mrb5, which allows us to propose the biomass and spikes number as 
early and rapid selection criteria for screening desirable wheat genotypes in semi-arid areas. The study of the 
relationship showed the absence of significant correlations between yield and the abiotic stresses resistance 
attributes (TCV, DSI). However, a significant negative and significant correlation between relative water content 
and canopy temperature has been found, suggesting that genotypes with high leaves water content have a 
more active respiratory process, making the canopy cover fresher. The regression analysis showed a linear 
positive trend of grain yield on spikes number and economic yield. 
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2

 (DSI)Bajji et al. (2001) 

DSI (%) = 100(EC1/EC2)

DSI

EC1EC2

 (TRE) ،Barrs and Weartherly (1962)Fellahi 

(2013)

TRE (%) = 100(PF-PS)/(PT-PS)

(TRE)(℅)PFPT PS

 Spagnoletti-Zeuli and Qualset (1990) 

SF (cm2) = 0,607(L x I)

SF L l

0,607(L x 

I)

  Infrared thermometer 

Jackson et al. (1988)
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 (PREC)1

(BIOM)

(RDTec)(HT)(NE)(RDT) 

) 

(Phenotypic correlations Snedecor and Cochran (1981)

5%

CropStat 7.2.3 (2009)  (StatS4U (2007

 

1 .F3F7 

1.1. Ofanto/MBB

 1

(r 

> 0.95) 1

Chowdhry et al. (2000)  Adjabi et al. 

(2014)

Zeeshan et al. (2014)   Fellahi et al. (2018)

1

(Hannachi, 2013; Araus et al., 1998)
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F4F51

Bouzerzour and 

Benmahammed (2009)Fellahi (2013)

1Ofanto/MBBF3F4F5

F6F7

 RDT RDTec TRE SF DSI PREC HT NE TCV 

RDT 1,000 
   

F3 Of/MBB n-2= 13 r=0,5139   
RDTec 0,976 1,000 

       TRE 0,613 0,589 1,000 
      SF 0,325 0,355 0,212 1,000 

     DSI -0,294 -0,337 0,148 -0,023 1,000 
    PREC -0,007 0,058 -0,338 0,153 -0,378 1,000 

   HT -0,156 -0,121 0,146 -0,128 -0,107 -0,139 1,000 
  NE 0,675 0,663 0,576 0,293 -0,328 -0,318 -0,064 1,000 

 TCV -0,304 -0,238 -0,040 -0,622 0,070 -0,129 0,071 -0,193 1,000 

     
F4 Of/MBB n= 15 

   RDT  1,000 
        RDTec 0,979 1,000 

       TRE  0,206 0,251 1,000 
      SF  -0,136 -0,067 0,357 1,000 

     DSI  -0,132 0,165 -0,099 0,479 1,000 

    PREC 0,275 0,263 0,553 0,401 0,071 1,000 
   HT 0,238 0,318 0,088 0,257 -0,124 0,023 1,000 

  NE 0,738 0,743 0,000 -0,264 -0,021 -0,133 0,139 1,000 
 TCV  -0,303 -0,209 -0,333 0,139 -0,075 -0,286 0,175 -0,108 1,000 

     
F5 Of/MBB n= 15 

   RDT 1,000 
        RDTec 0,973 1,000 

       TRE 0,565 0,553 1,000 
      SF 0,437 0,443 0,792 1,000 

     DSI -0,468 -0,384 -0,418 -0,219 1,000 
    PREC 0,607 0,592 0,470 0,119 -0,269 1,000 

   HT 0,093 0,160 0,211 0,346 -0,006 -0,077 1,000 
  NE 0,741 0,820 0,484 0,381 -0,262 0,645 0,310 1,000 

 TCV -0,617 -0,569 -0,404 -0,150 0,236 -0,615 0,184 -0,322 1,000 
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F6 Of/MBB n= 15 

   RDT  1,000 
        RDTec 0,952 1,000 

       TRE  0,263 0,313 1,000 
      SF  0,489 0,524 0,587 1,000 

     DSI -0,272 -0,351 -0,017 -0,085 1,000 
    PREC -0,087 -0,065 -0,035 0,181 -0,132 1,000 

   HT 0,173 0,119 -0,087 -0,012 0,522 -0,221 1,000 
  NE 0,613 0,791 0,282 0,337 -0,563 -0,139 -0,225 1,000 

 TCV -0,405 -0,337 -0,169 0,017 0,613 -0,303 0,035 -0,155 1,000 

     
F7 Of/MBB n= 15 

   RDT 1,000 
        RDTec 0,958 1,000 

       TRE 0,384 0,332 1,000 
      SF  0,276 0,327 0,567 1,000 

     DSI  -0,576 -0,506 -0,123 0,202 1,000 
    PREC 0,078 0,154 0,275 0,149 0,023 1,000 

   HT -0,083 -0,262 0,189 -0,319 0,031 -0,084 1,000 

  NE 0,598 0,541 0,287 0,268 -0,402 -0,042 -0,094 1,000 
 TCV -0,461 -0,535 -0,183 -0,147 0,321 -0,759 0,140 -0,010 1,000 

 5%  (r5% = 0.5139)  .TRE℅(SF)

2
PRECNE

2
HTRDT

RDTecDSI℅TCV°c 

2.1. Ofanto/Waha

2

(r)

Ofanto/Waha

 Araus et 

al. (1998)Chipilsky and Georgiev (2014)        

              

           

               

(Inamullah et al., 2006)
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F6F7

Chipilsky and Georgiev (2014)

3.1. Ofanto/Mrb5

Ofanto/Mrb5

3

2Ofanto/WahaF3F4F5

F6F7

  RDT RDTec TRE SF DSI PREC HT NE TCV 

RDT 1,000 
        RDTec 0,944 1,000 

  
F3 Of/Waha n-2= 13 r=0,5139  

 TRE 0,348 0,248 1,000 
  

   
 SF 0,697 0,674 0,580 1,000 

     DSI -0,004 0,025 -0,081 -0,470 1,000 
    PREC 0,081 -0,093 0,130 0,004 -0,159 1,000 

   HT 0,681 0,702 0,431 0,653 -0,189 -0,226 1,000 
  NE 0,773 0,846 -0,006 0,403 0,119 -0,269 0,537 1,000 

 TCV -0,213 -0,235 -0,196 -0,450 0,309 0,167 -0,162 0,021 1,000 

     

F4 Of/Waha n= 15 

   RDT  1,000 
        RDTec 0,993 1,000 

       TRE  0,162 0,151 1,000 
      SF  0,179 0,187 0,541 1,000 

     DSI  -0,707 -0,716 0,015 -0,195 1,000 
    PREC 0,067 0,070 0,381 -0,045 0,391 1,000 

   HT 0,423 0,392 0,007 0,057 -0,532 -0,421 1,000 
  NE 0,891 0,897 -0,039 0,020 -0,642 0,151 0,329 1,000 

 TCV  -0,241 -0,219 -0,373 0,213 0,278 -0,017 -0,123 -0,161 1,000 
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F5 Of/Waha n= 15 

   RDT 1,000 
        RDTec 0,988 1,000 

       TRE 0,311 0,281 1,000 
      SF 0,215 0,238 0,556 1,000 

     DSI -0,269 -0,295 -0,600 -0,349 1,000 
    PREC 0,210 0,272 0,400 0,355 -0,130 1,000 

   HT 0,258 0,240 -0,233 -0,151 0,214 -0,099 1,000 
  NE 0,458 0,493 0,348 0,385 -0,241 0,464 -0,324 1,000 

 TCV -0,387 -0,364 -0,577 -0,133 0,346 -0,236 0,066 -0,460 1,000 

     
F6 Of/Waha n= 15 

   RDT  1,000 
        RDTec 0,943 1,000 

       TRE  0,545 0,553 1,000 
      SF  0,596 0,545 0,535 1,000 

     DSI -0,431 -0,384 -0,396 -0,647 1,000 
    PREC 0,188 0,309 0,507 0,323 -0,094 1,000 

   HT 0,315 0,263 0,028 0,694 -0,528 -0,044 1,000 

  NE 0,612 0,814 0,354 0,129 -0,059 0,387 -0,091 1,000 
 TCV -0,546 -0,446 -0,678 -0,646 0,567 -0,402 -0,300 -0,097 
 

     
F7 Of/Waha n= 15 

   RDT 1,000 
        RDTec 0,874 1,000 

       TRE 0,569 0,548 1,000 
      SF  0,379 0,292 0,479 1,000 

     DSI  -0,125 -0,230 -0,133 -0,545 1,000 
    PREC -0,222 -0,280 0,190 -0,057 0,343 1,000 

   HT 0,498 0,393 -0,032 -0,144 -0,192 -0,272 1,000 
  NE 0,640 0,710 0,420 0,333 -0,444 -0,483 0,476 1,000 

 TCV -0,764 -0,632 -0,659 -0,469 0,310 0,153 -0,156 -0,579 1,000 

 5%  (r5% = 0.5139)  .TRE℅(SF)

2
PRECNE

2
HTRDT

RDTecDSI℅TCV°c

F53

Bousba (2012); Laala (2010); Bouzerzour et Hafsi (1993)

(Oulmi, 2010)

2

Zeeshan et al. (2014)Karki et al. (2014)

Ofanto/MBB ،
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Ofanto/Waha ، Ofanto/Mrb54

Bouzerzour et al. (1998);Benmahammed et al. (2008); 

Belkharchouche et al. (2009); Oulmi (2015)       

         

             

3Ofanto/Mrb5F3F4F5

F6F7

  RDT RDTec TRE SF DSI PREC HT NE TCV 

RDT 1,000 
        RDTec 0,891 1,000 

   
F3 Of/Mbr5 n-2= 13 r=0,5139 

 TRE 0,272 0,135 1,000 
  

   
 SF -0,145 -0,269 0,040 1,000 

     DSI -0,251 -0,390 0,288 0,017 1,000 
    PREC 0,166 0,397 0,023 -0,352 -0,272 1,000 

   HT 0,274 0,415 0,510 -0,026 0,169 0,384 1,000 
  NE 0,756 0,853 0,103 -0,550 -0,399 0,465 0,275 1,000 

 TCV -0,208 -0,295 -0,243 0,320 0,200 -0,465 -0,182 -0,436 1,000 

     
F4 Of/Mbr5 n= 15 

   RDT  1,000 
        RDTec 0,946 1,000 

       TRE  0,240 0,281 1,000 
      SF  -0,055 -0,126 0,311 1,000 

     DSI  -0,273 -0,153 -0,079 -0,352 1,000 
    PREC -0,403 -0,316 -0,247 -0,469 0,291 1,000 

   HT 0,012 0,173 -0,275 -0,049 -0,019 0,035 1,000 
  NE 0,621 0,691 0,534 -0,257 0,100 -0,221 -0,339 1,000 

 TCV  -0,372 -0,318 -0,303 0,135 0,287 0,107 0,045 -0,392 1,000 

     
F5 Of/Mbr5 n= 15 

   RDT  1,000 
        RDTec 0,948 1,000 

       TRE  0,605 0,542 1,000 
      SF  0,254 0,195 0,578 1,000 

     DSI  -0,443 -0,320 -0,265 -0,503 1,000 
    PREC 0,111 0,156 0,026 -0,028 0,319 1,000 

   HT -0,741 -0,579 -0,441 -0,159 0,507 0,063 1,000 
  NE 0,727 0,764 0,305 0,006 -0,471 0,049 -0,571 1,000 

 TCV  -0,418 -0,472 -0,421 -0,378 0,267 0,304 0,119 -0,429 1,000 

     

F6 Of/Mbr5 n= 15 

   RDT  1,000 
        RDTec 0,989 1,000 

       TRE  0,264 0,301 1,000 
      SF  0,442 0,456 0,104 1,000 

     DSI -0,457 -0,490 -0,255 -0,083 1,000 
    PREC -0,183 -0,152 0,195 0,104 0,384 1,000 

   HT -0,270 -0,239 -0,028 -0,560 0,141 -0,120 1,000 
  NE 0,686 0,684 0,371 -0,028 -0,342 -0,160 0,175 1,000 

 TCV -0,402 -0,365 -0,415 -0,038 -0,033 -0,531 0,023 -0,401 1,000 
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F7 Of/Mbr5 n= 15 

   RDT 1,000 
        RDTec 0,827 1,000 

 
 

     TRE 0,578 0,345 1,000 
      SF  0,204 -0,044 0,478 1,000 

     DSI  -0,478 -0,699 -0,148 0,426 1,000 
    PREC -0,217 -0,304 -0,456 -0,240 -0,015 1,000 

   HT -0,326 -0,121 -0,295 0,194 0,300 0,256 1,000 
  NE 0,591 0,711 0,077 -0,296 -0,659 0,253 0,120 1,000 

 TCV -0,484 -0,411 -0,539 -0,318 0,384 0,312 0,268 0,033 1,000 

 5%  (r5% = 0.5139)  .TRE℅(SF)

2
PRECNE

2
HTRDT

RDTecDSI℅TCV°c

4

F3F4F5F6F7

 
r(RDTxRDTec) 

 
r(RDTxNE) 

  
r(NExRDTec)  

 
Xss1 Xss2 Xss3 Xss1 Xss2 Xss3 Xss1 Xss2 Xss3 

F3 0,976 0,944 0,891 0,675 0,773 0,756 0,663 0,846 0,853 

F4 0,979 0,993 0,946 0,738 0,891 0,621 0,743 0,897 0,691 

F5 0,973 0,988 0,948 0,741 0,458 0,727 0,820 0,493 0,764 

F6 0,952 0,943 0,989 0,613 0,612 0,686 0,791 0,814 0,684 

F7 0,958 0,874 0,827 0,598 0,640 0,591 0,541 0,710 0,711 

Moy (r) 0,968** 0,948** 0,920** 0,673** 0,675** 0,676** 0,712** 0,752** 0,740** 

TCVDSI

(r)

Ofanto/Waha Ofanto/Mrb5

Ofanto/Waha1

Ofanto/Waha

Ofanto/Mrb52Chipilsky and Georgiev (2014)

(Zhang and Wang, 2008 ; Voinov et al., 1996) .

(Reynolds et al., 1997)

Ofanto/MBB  

Ofanto/WahaOfanto/Mrb5

3
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Ofanto/MBBOfanto/Waha

Reynolds et al. (1994)Belagrouz, (2013)Oulmi (2010)
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1(r)

F2F7

2(r)

F2F7

0,000

0,100

0,200

0,300

0,400

0,500

0,600

0,700

F3 F4 F5 F6 F7

r 
(R

D
Te

cx
TC

V
) Of/Mrb Of/Mbb Of/Wa

r=0.5139

0,000

0,100

0,200

0,300

0,400

0,500

0,600

0,700

0,800

F3 F4 F5 F6 F7

r 
(T

C
V

xT
R

E) Of/Mrb Of/Mbb Of/Wa

r=0.5139



25 

 

3(r)

F2F7

3.  

(Chowdhry et al., 2000)

(Akura et al., 2005)

Bousba (2012)5

De Vienne and Causse (1998) ; Roy et al. (2006) ; Bousba (2012     
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5(R2)

Characters   Xss Equations R2 

RDT x RDTec OF/MBB y = 1,3235x + 43,064 0,9677 

 
OF/Waha y = 1,3666x + 24,283 0,9483 

 
OF/Mrb5 y = 1,3686x + 26,328 0,9203 

    

RDT x NE OF/MBB y = 0,3962x + 48,495 0,6730 

 
OF/Waha y = 0,4998x + 41,155 0,6748 

 
OF/Mrb5 y = 0,4228x + 41,737 0,6762 

    

RDTec x NE OF/MBB y = 0,3411x + 25,738 0,7118 

 
OF/Waha y = 0,3795x + 29,173 0,7518 

 
OF/Mrb5 y = 0,3023x + 35,302 0,7405 

Ofanto/MBB ،Ofanto/Waha ،

Ofanto/Mrb5       

         

      

TCVDSI

(r)

Ofanto/Waha Ofanto/Mrb5 

Ofanto/Waha

Ofanto/Waha

Ofanto/Mrb5
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