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Abstract 
The obtained results could be displayed the effeteness of stepwise regres-

sion analysis to determine the strongest trait/s to produce the high sugar, cane 
yields and sugar recovery in sugarcane. The model which has two independent 
traits of cane yield (CY) and sugar recovery (SR) resembled to be the fit model 
for sugar yield and gave R2 = 1.000 in second and third ratoon crops as well as 
over both of them. Also, the model which has two independent traits of sugar 
yield (SY) and sugar recovery (SR) resembled to be the fit model for cane yield 
and gave R2 = 1.000 in second and third ratoon crops as well as over both of 
them. The model included three traits of sucrose (SUC), brix (BR) and pol (PO) 
with R2=1.000 in second ratoon or SUC and BR with R2= 0.999 in third and over 
both ratoons crops, resembled to be the fit model for sugar recovery. High posi-
tive and significant estimates of correlation coefficients were recorded between 
cane yield and each of stalk height, stalk weight, stalk number/fed and sugar 
yield in all studied ratoon crops. High and positive significant estimates of corre-
lation coefficients were recorded between sugar yield and each of stalk height, 
stalk weight and stalks number/fed over the two ratoon crops. It is remark result 
that the traits of brix, purity %, pol and sugar recovery were correlated each other 
in high significant and positive estimates in both ratoon crops, revealing the high 
quality traits as important components express high sugar in sugarcane. Path-
coefficient analysis through the second, third and over both of ratoon crops re-
vealed that the stalk weight, stalk number/fed and cane yield had the greatest di-
rect and indirect influences on sugar yield. Moreover, the stalk number and stalk 
weight had the greatest direct and indirect influences on cane yield. The path co-
efficient analysis exhibited that sucrose contributed the greatest effects on sugar 
recovery even direct or indirect effects via pol, brix and purity over the both ra-
toon crops. 
Keywords: Sugarcane, Immature leaves, callus, somaclones, somaclonal variation.  
 

Introduction 
Sugarcane (Saccharum officina-

rum L.) is one of the most important 
crops in the world (Dagar et al., 
2002). It is widely cultivated in the 
tropical to subtropical regions and 
annually provides around 60 to 70% 
of the world`s sugar (Shah et al., 
2009). Recently, around 50% of the 

sugar production produced from sug-
arcane in Egypt. The unique com-
mercial variety GT-54 9 is using for 
more than forty years. Moreover, the 
traditional improvement and breeding 
programs take a long time, slow, dif-
ficult efforts and costs.  

Tissue culture of sugarcane ex-
hibited a wide range of genetic varia-
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tion (Rajeswari et al., 2009), which 
termed as somaclonal variation 
(Larkin and Scowcroft, 1981). 
Somaclonal variation could prove to 
be a useful tool to overcome the diffi-
culties in cane breeding (Bot et al., 
2014). Also, it plays an important 
role in varietal improvement pro-
grams in sugarcane (Krishnamurthi & 
Tlaskal, 1974). 

The obtained Subclones or 
somaclones via tissue culture of sug-
arcane were superior than their donor 
genotypes in many traits i.e. morpho-
logical traits, cane yield, weight of 
stalk, tillering, number of stalks, su-
crose % and quality traits (Liu, 1983; 
Sreenivasan and Sreenivasan, 1984 a, 
b; Abo-Elwafa, 2011; Bot et al., 2014 
and Abo-Elwafa et al., 2015). 

The study of relationship among 
various characters to detect and un-
derstood the effective characters for 
both cane and sugar yields. stepwise 
regression analysis indicated that the 
maximum R2 value of 0.594 was re-
corded for brix value related to sugar 
recovery. The two variable model of 
cane yield and brix value yielded 
highest R2 value of 0.699 with sugar 
recovery. Also, stepwise regression 
analysis showed the effects of indi-
vidual character contributed the 
maximum variation (36.0%) to su-
crose%, while two variables model 
(internode length and number of till-
ers/plant) accounted maximum varia-
tion of 40.1% (IIyas and Khan, 2010). 
The stepwise regression and correla-
tion coefficients studies indicated that 
brix value and sugar recovery were 
closely related each other (Nosheen 
& Ashraf, 2003).  

Moreover, cane yield should 
positive and high significant correla-

tion with single cane yield, stalk 
length and millable cane number and 
ratoon yield (Chaudhary & Joshi, 
2005, Singh et al. 2005, Tyagi & Lal, 
2007 and Abo-Elwafa et al., 2015). 
Cane yield positively correlated with 
number of shoots, number of millable 
cane, stalk diameter, stalk length and 
stalk weight. Otherwise, cane yield 
was negatively correlated with brix 
(Kumar & Kumar, 2014). Correlation 
coefficients of morphological traits 
with sugar recovery showed negative 
and non-significant correlation with 
number of tillers, stalk height and 
cane yield. Brix value showed posi-
tive correlation with sugar recovery 
(Nosheen & Ashraf, 2003). Non-
significant but positive and weak cor-
relation between weight of millable 
stalks and brix (0.05) as well as num-
ber of millable stalks and stalk height 
(0.285) were found by Tyagi & Lal 
(2007). The cane yield was positively 
and significantly correlated with 
sugar yield, single stalk weight, num-
ber of tillers and stalk length (Swamy 
Gowda et al., 2016; Tena et al. 2016; 
Pandya & Patel, 2017 and Agrawal & 
Kumar, 2018). 

Path coefficient analysis re-
vealed that the sugar/plot and cane 
sugar% along with dry matter and 
number of internodes were the major 
contributors to cane yield/plot 
whereas sugar yield was largely de-
pended on both can yield and sucrose 
(Thippeswamy et al., 2003). High di-
rect effects of millable canes per 
clump and single cane weight were 
observed for cane yield. Number of 
millable canes per clump and single 
cane weight emerged as the most im-
portant traits influencing cane yield 
(Kadian et al., 2006 & Tyagi and Lal 
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(2007). The effect of cane yield and 
sugar recovery on sugar yield was 
positive at the phenotypic and geno-
typic levels. The direct effect of stalk 
weight on cane yield was similar the 
that of number of millable cane on 
cane yield. Brix had negative effect 
on sugar recovery while sucrose had 
positive direct effect on sugar recov-
ery (El-Taib, 2009). Moreover, the 
stepwise regression revealed that 
sweetness and purity presented in 
unique model with R2 equal to unity 
(=1) and were superior to determine 
and selection for sugar yield in sugar-
cane (Abo-Elwfa et al., 2015; Pandya 
& Patel, 2017; Agrawal & Kumar, 
2018; and Anbanandan et al., 2020).  

The current study was aimed to 
determine the relationships of sugar 
and can yields as well as their rela-
tives in new somaclones of sugarcane 
derived from callus of immature 
leaves of the donor GT-54 9 variety, 
through stepwise regression, correla-
tion and path-coefficient analyses.   
Materials and Methods 

The current study was carried 
out at the Experimental Farm of 
Agronomy Department, Faculty of 
Agricultural, Assiut University, 
Egypt during two successive years 
i.e. 2018/19 (second ratoon crop) and 
2019/20 (third ratoon crop).  
I- Genetic materials: 

Eleven somaclones (i.e. 1~ 11) 
and their donor GT-54 9; the com-
mercial variety in Egypt. These 
somaclones were derived from the 
callus of immature leaves of the do-
nor variety GT-54 9 at the Tissue 
Culture Laboratory of Agronomy 
Department, Faculty of Agricultural, 
Assiut University. 
II- Field procedures: 

The eleven somaclones and 
their donor GT-54 9 were sown on 
March 5th, 2018 in randomized com-
plete block design (RCBD) of three 
replications. The plot size was 42 m2 
which consisted of 10 rows, 5.25 m 
long and 80 cm apart. A total of 132 
buds were determined in the two 
middle rows to calculate cane yield. 
The millable stalks of one random-
ized stool/plot were harvested for dif-
ferent analyses. Each sample should 
be at least 25 Kg from each plot was 
taken at random, stripped, cleaned 
and squeezed by an electric pillot mill 
and used for quality traits. Also, the 
samples of 2 liters/plot were under-
taken to measure quality traits.  The 
following traits were measured in 
each plot: 

- Stalk height (SH), cm; - Stalk 
dimeter (SD), cm; - Stalk weight 
(SW), kg; - Stalk number/fed (SNF); 
- Cane yield (CY), ton/fed. - Sugar 
yield (SY), ton/fed. - Brix (BR). -
Sucrose% (SUC), kg; - Purity% (PU); 
- Pol% (PO); and - Sugar recovery 
(SR).  
III- Statistical analysis 
1- Stepwise regression analyses 

The Ver. 10 of SPSS-PC pro-
gram of Nie et al. (1975) was used to 
estimate stepwise multiple regression 
across second, third and over both 
ratoons crops for dependent factors of 
sugar yield, cane yield and sugar re-
covery using all studied traits as in-
dependent factors in each case.  Also, 
coefficient of determination (R2) was 
calculated for all models derived 
from stepwise analysis. 
2- The phenotypic (rpij) correla-
tions  

The phenotypic (rpij) correlation 
across second, third and over both 



Doi: 10.21608/ajas.2020.123909 
Younis, et al., 2020                                                                               http://ajas.journals.ekb.eg/ 

 30 

ratoons crop was calculated among 
the studied traits as outlined by 
Walker (1960) as: 

rpij = Cov. pij/ x                           
Where: Cov. pij: the phenotypic 

covariance between i and j traits.  
and  are the phenotypic standard 
deviation of the traits i and j, respec-
tively.  
3- Path coefficient analysis 

The phenotypic path coefficient 
analysis across second, third and over 

the both ratoons crop was solving the 
simultaneous equations as done by 
Dewey and Lu (1959). Sugar yield 
(SY), cane yield (CY) and sugar re-
covery (SR) were the main targeted 
characters in this analysis with the 
highest four correlated traits (chosen 
characters) to manipulate the matrix 
for each main targeted character. Di-
rect and indirect effects of chosen 
characters on the target character 
were presented in Fig. 1. 

 

 
Where, 
r15 = P15 + r12P25 + r13 P35 + r14P45 
r25 = r12P15 + P25 + r23P35 + r24P45 
r35 = r13P15 + r23P25 + P35 + r34P45 
r45 = r14P15 + r24P25 + r34P35 + P45 
1 = P2

X5 + P2
15 + P2

25 +P2
35 + P2

45 + 2P15r12P25 + 2P15r13P35 + 2P15r14P45 + 2P25r23P35 + 2P25r24P45 
+ 2P35r34P45.  
 

 

Results and Discussion 
Stepwise regression analysis 

Stepwise regression analysis 
was running three times for three de-
pendent traits i.e. sugar yield (SY), 
cane yield (CY) and sugar recovery 
(SR) and all other studied traits were 
used as independent traits in each 
case through the two ratoon crops and 
over them as presented in Tables 1, 2, 
and 3.  
A- Stepwise regression for sugar 
yield  

In the second ratoon crop 
(2018/19), stepwise regression analy-
sis for dependent trait of sugar yield 
(SY) revealed that two fitted models 
exerted from the second ratoon crop 
(2018/19) case, model 1 has only one 
independent trait of cane yield (CY) 
and gave R2 = 0.982, and model 2 has 
two independent traits of cane yield 
(CY) and sugar recover (SR) resem-
bled to be the fit model and gave R2 = 
1.000 (Table 1). In third ratoon crop 
(2019/20), three fitted models were 
exerted for dependent trait of sugar 
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yield i.e. model 1 included one inde-
pendent trait of cane yield with R2 = 
0.957, model 2 possessed two traits 
of cane yield (CY) and sugar recov-
ery (SR) with R2 = 1.000, and model 
3 has three traits of cane yield (CY), 
sugar recovery (SR) and stalk height 
(SH) with R2 =1.000. It be clear that 
the SH have nothing to add in R2, 
consequently, the model 1 and 2 were 
identical in both ratoon crops con-
cerning the independent traits and R2 
(Table 1). Over both ratoon crops, 
four fitted models exerted over both 
ratoon crops, the first two models 
were as produced in second and third 
ratoon crops, were model 1 has cane 
yield (CY) with R2 = 0.974, model 2 
has two traits of cane yield (CY) and 
sugar recovery (SR) with R2 = 1.000, 
model 3 possessed three traits of cane 
yield (CY), sugar recovery (SR) and 
purity (PU) with R2 =1.000 and 
model 4 included for traits of cane 
yield (CY), sugar recovery (SR), pu-
rity (PU) and brix (BR) with R2 = 
1.000 (Table 1). It be clear result that 
the model 3 and 4 have nothing to 
add in R2, consequently, the model 1 
and 2 were same as in both ratoon 
crops concerning the independent 
traits and R2. The obtained results 
concluded that the contributions of 
cane yield and sugar recovery were 
powerful in sugar yield as outlined 
with R2 = 1.000 in second, third ra-
toon crops and over them. Therefore, 
cane yield and sugar recovery should 
take strong place through the selec-
tion for sugar yield in sugarcane.  
B- Stepwise regression for cane 
yield  

Stepwise regression analysis for 
dependent trait of cane yield (CY) 
revealed the same picture as in sugar 

yield, only sugar yield putted instead 
of sugar cane in all obtained models 
in second, third ratoon crops and over 
them. In the second ratoon crop 
(2018/19), stepwise regression analy-
sis for dependent trait of cane yield 
(CY) revealed that two fitted models 
were obtained, model 1 gave only one 
independent trait of sugar yield (SY) 
with R2 = 0.982, and model 2 pos-
sessed two independent traits of sugar 
yield (SY) and sugar recover (SR) 
resembled to be the fit model and 
presented R2 = 1.000 (Table 2). In 
third ratoon crop (2019/20), three fit-
ted models obtained for dependent 
trait of cane yield i.e. model 1 in-
cluded one independent trait of sugar 
yield with R2 = 0.957, model 2 pos-
sessed two traits of sugar yield (SY) 
and sugar recovery (SR) with R2 = 
1.000, and model 3 has three traits of 
sugar yield (SY), sugar recovery (SR) 
and stalk height (SH) with R2 = 
1.000. It be remark result that the SH 
have nothing to add in R2, conse-
quently, the model 1 and 2 were same 
in both ratoon crops concerning the 
independent traits and R2 (Table 2). 
Over the both ratoon crops, also, four 
fitted models yielded over both ra-
toon crops, the first two models were 
as obtained in second and third ratoon 
crops, were model 1 has sugar yield 
(SY) with R2 = 0.974, model 2 has 
two traits of sugar yield (SY) and 
sugar recovery (SR) with R2 = 1.000, 
model 3 possessed three traits of 
sugar yield (SY), sugar recovery (SR) 
and purity (PU) with R2 =1.000, and 
model 4 included for traits of sugar 
yield (SY), sugar recovery (SR), pu-
rity (PU) and brix (BR) with R2 = 
1.000 (Table 2). It be clear result that 
the model 3 and 4 have nothing to 
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add in R2, consequently, the model 1 
and 2 were same as in both ratoon 
crops concerning the independent 
traits and R2. The obtained results 
concluded that the contributions of 
sugar yield and sugar recovery were 
powerful in cane yield as outlined 
with R2 = 1.000 in each of second, 
third ratoon crops and over them. 
Therefore, sugar yield and sugar re-
covery should take remarkable place 
through the selection program of cane 
yield in sugarcane. 
C- Stepwise regression for sugar 
recovery  

Stepwise regression analysis for 
dependent trait of sugar recovery 
(SR) revealed different picture com-
paring to sugar yield and cane yield. 
In the second ratoon crop (2018/19), 
stepwise regression analysis for de-
pendent trait of sugar recovery (SR) 
revealed that four fitted models were 
obtained, model 1 gave only one in-
dependent trait of sucrose (SUC) with 
R2 = 0.983, and model 2 possessed 
two independent traits of sucrose 
(SUC) and brix (BR) with R2 = 0.999, 
model 3 included three traits of su-
crose (SUC), brix (BR) and pol (PO) 
which resembled to be the fit model 
and presented R2 = 1.000, and model 
4 possessed four traits of sucrose 
(SUC), brix (BR), pol (PO) and stalk 
number/fed with R2 =1.000 (Table 3). 
In third ratoon crop (2019/20), two 
fitted models obtained for dependent 
trait of sugar recovery i.e. model 1 
included one independent trait of su-
crose (SUC) with R2 = 0.996, and 
model 2 possessed two traits of su-
crose (SUC) and brix (BR) with R2 = 
0.998. This result for models 1 and 2 
was the same in second ratoon 
(2018/19) (Table 3).  Over the both 

ratoon crops, also, two fitted models 
(models 1 and 2) yielded over both 
ratoon crops and were as obtained in 
second and third ratoon crops, were 
model 1 has sucrose (SUC) with R2 
=0.996 and model 2 has two traits of 
sucrose (SUC) and brix (BR) with R2 
=0.999 (Table 3). It be clear result 
that sucrose and brix were the main 
effects on sugar recovery in both and 
over the two ratoon crops. The ob-
tained results concluded that the con-
tributions of sucrose and brix were 
powerful in sugar recovery as out-
lined with R2 ~ 1.000 in each of sec-
ond, third ratoon crops and over 
them. Therefore, sucrose and brix 
should take remarkable place through 
the selection and breeding programs 
of sugar recovery in sugarcane. 
D- Expected and actual values 
comparison 

The expected sugar yields for all 
fitted stepwise models were insignifi-
cant different relative to the actual 
sugar yield in the second, third and 
over the two successive ratoon crops 
as revealed by t-test which tend to be 
zero in most models (Table 4). More-
over, the correlation coefficients be-
tween expected and actual sugar yield 
were positive, very high and reached 
to the unity in most of cases. These 
results displayed the effeteness of 
stepwise regression analysis to de-
termine the strongest trait/s to in con-
tribution to high sugar yield in second 
and third ratoon crops of sugarcane.  

Also, the expected cane yields 
for all fitted stepwise models were 
insignificant different relative to the 
actual cane yield in the second, third 
and over the two successive ratoon 
crops as revealed by t-test which was 
insignificant in all models (Table 5). 
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Moreover, the correlation coefficients 
between expected and actual cane 
yield were positive, very high and 
reached to the unity in most of cases. 
These results exhibited the effeteness 
of stepwise regression analysis to de-
tect the strongest trait/s to in contri-
bution to high cane yield in second 
and third ratoon crops of sugarcane.  

Moreover, the expected sugar 
recovery for all fitted stepwise mod-
els were insignificant different rela-
tive to the actual sugar recovery in 
the second, third and over the two 
successive ratoon crops as revealed 
by t-test which tend to be zero in 
some models (Table 6). Moreover, 
the correlation coefficients between 
expected and actual sugar recovery 
were positive, very high and reached 
to the unity in most of cases. These 
obtained results presented the effete-
ness of stepwise regression analysis 
to determine the strongest trait/s in 
contribution to high sugar recovery in 
second and third ratoon crops of sug-
arcane.  

Stepwise regression analysis 
showed the maximum variation 
(36.0%) to sucrose percentage as one 
variable model, while the two vari-
able model using internodal length 
and number of tillers plant-1 that ac-
counts for maximum variation of 
40.1%. Variation for sucrose content 
on single factor basis was caused by 
tillers, therefore, this character was 
the most important to increase overall 
sucrose of S. officinarum L. How-
ever, second variable model exhibited 
that tillers and internodal length were 
important traits for increasing overall 
sucrose in sugarcane (Panhwar et al., 
2003 and IIyas & Khan 2010). More-
over, Nosheen &  Ashraf (2003) 

found that the stepwise regression 
analysis indicated that on single fac-
tor basis the maximum R2 value of 
0.594 was for brix value related to 
sugar recovery. The two variable 
model including the cane yield and 
brix value yielded highest R2 value of 
0.699 with sugar recovery. Stepwise 
multiple linear regressions proved to 
be more efficient than the full model 
regression to determine the predictive 
equation for yield (Nasri et al., 2014). 
Moreover, Abo-Elwafa et al. (2015) 
found that the stepwise regression re-
vealed that sweetness and purity pre-
sented in unique model with R2 equal 
to unity (=1) and were superior to de-
termine and selection for sugar yield 
in sugarcane.    
Correlation coefficients 

High positive and significant es-
timates of correlation coefficients 
were recorded between cane yield 
and each of stalk height, stalks num-
ber/fed and sugar yield in second, 
third ratoon crops and over both of 
them, which accounted 0.672, 0.606 
and 0.707 with stalk height, 0.605, 
0.836 and 0.763 with stalk num-
ber/fed and 0.991, 0.978 and 0.987 
with sugar yield, respectively. Also, 
cane yield correlated high and posi-
tive significant values with stalk 
weight in second ratoon and over the 
both ratoon crops in values of 0.772 
and 0.678, respectively (Table 7). 
Cane yield recorded negative weak 
values of correlation with each of 
brix, sucrose, purity, pol and sugar 
recovery. Moreover, high and posi-
tive significant estimates of correla-
tion coefficients were recorded be-
tween sugar yield and each of stalk 
height in second (0.674), third 
(0.576) and over the two ratoon crops 
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(0.667); stalk weight in second 
(0.802) and over the two ratoon crops 
(0.688); and stalk number/fed in third 
ratoon (0.820) and over the two ra-
toon crops (0.740). Also, the high and 
significant values of correlation coef-
ficients were recorded between stalk 
weight and stalk height in second ra-
toon (0.901) and over the two season 
ratoon crops (0.818). In more details 
estimates correlation for technologi-
cal traits, brix possessed high positive 
and significant values with sucrose in 
second (0.929), third (0.971) and over 
both ratoon crops (0.984); purity in 
third (0.884) and over both ratoon 
crops (0.894); pol in second (0.913), 
third (0.960) and over both ratoon 
crops (0.985); and sugar recovery in 
second (0.875), third (0.959) and over 
both ratoon crops (0.972). Moreover, 
sucrose exhibited high positive and 
significant values with purity in sec-
ond (0.676), third (0.0.943) and over 
both ratoon crops (0.942); pol in sec-
ond (0.991), third (0.987) and over 
both ratoon crops (0.994); and sugar 
recovery in second (0.992), third 
(0.992) and over both ratoon crops 
(0.998). Also, purity exerted high 
positive and significant values with 
pol in second (0.684), third (0.994) 
and over both ratoon crops (0.935); 
and sugar recovery in second (0.763), 
third (0.948) and over both ratoon 
crops (0.954). In addition to, the pol 
has high positive and significant val-
ues with sugar recovery in second 
(0.988), third (0.983) and over both 
ratoon crops (0.990).  

It is remark result that the traits 
of brix, purity %, pol and sugar re-
covery were correlated each other in 
high significant and positive esti-
mates in range from 0.676 to 0.991 in 

second, from 0.884 to 0.998 in third 
and from 0.894 to 0.998 over the both 
ratoon crops (Table 7), revealing the 
high quality traits as important com-
ponents express high sugar in sugar 
cane. 

The cane yield was considered 
as the most important trait of sugar-
cane and positively and significantly 
correlated with number of millable 
canes, stalk length, stalk diameter, 
and stalk weight (Chaudhary & Joshi, 
2005, Kumar & Kumar, 2014), but 
negatively correlated with brix 
(Kumar & Kumar, 2014). Weight of 
millable canes revealed positive and 
significant correlation with number of 
millable canes (Tyagi & Lal, 2007). 
Moreover, all quality parameters like 
juice brix, sucrose % in juice and 
commercial cane sugar percent had 
highly positive and significant geno-
typic correlation with Pol % in cane. 
Also number of millable cane, single 
cane weight and cane height showed 
significant positive correlation with 
ratoon yield and sugar ton/ hectare, 
but there was weak negative correla-
tion between number of millable cane 
and single cane weight (Singh, et al. 
2005, Brasileriro et al. 2013, Abo-
Elwafa et al. 2015, Pandya & Patal 
2017, Ahmed et al. 2019, Agrowal & 
kumar, 2018 and Anbanandan et al. 
2020). 

Swamy Gowda et al., (2016) 
found that the cane yield was posi-
tively and significantly correlated 
with sugar yield, single stalk weight, 
number of tillers and stalk length. 
Also, positive significant correlation 
coefficients of number of millable 
cane and stalk diameter were re-
corded with cane yield. Cane yield 
was negatively and significantly cor-
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related with brix and pol. Otherwise, 
sugar yield showed positive and sig-
nificant correlation with single stalk 
weight, cane length, pol and purity. 

The previous findings of corre-
lation estimates should take place in 
sugar cane breeding and selection 
program, especially when using the 
somaclonal variation (genetic varia-
tion) exerted through the tissue cul-
ture in sugarcane to over new 
somaclones which characterized with 
superior traits such as yields of cane 
and sugar and other technological 
traits. The short time to get these 
somaclons is additive positive issue 
comparing to the traditional breeding 
program of sugarcane.  
Path coefficient analysis 

The path coefficient analysis 
through second, third and over the 
both ratoons crops was done as 
Dewey and Lu (1959). Sugar yield 
(SY), cane yield (CY) and sugar re-
covery (SR) were the main targeted 
characters in this analysis. The tar-
geted trait and its highest four corre-
lated traits (chosen characters) were 
used to manipulate the matrix for 
each main targeted character. Direct 
and indirect effects of chosen charac-
ters were calculated on each target 
character. 
A- Sugar yield (SY) 

Path-coefficient analysis was 
used to determine the direct and indi-
rect effects of the cane yield, stalk 
number/fed, stalk weight and stalk 
height on sugar yield in second, third 
and over the both ratoon crops as pre-
sented in Table 8. In second, third 
and over the both ratoon crops, stalk 
weight, stalk number/fed and cane 
yield had the greatest influence on 
sugar yield as indicated by correlation 

as well as path coefficient analyses. 
The path coefficient analysis revealed 
that the stalk weight, stalk num-
ber/fed and cane yield contributed the 
main and most direct effects of .7845, 
0.2782 and 0.7386; 0.4763, .4145 and 
0.6720; and 0.1690, 0.5066 and 
0.1090 in second, third and over the 
both ratoon crops, respectively. The 
indirect effects of stalk weight on 
sugar yield were 0.6056, 0.1480 and 
0.5008 via cane yield and 0.7068, 
0.1552 and 0.6042 via plant height in 
second, third and over the both ra-
toons crops, respectively. Other con-
tributions were very small and be ne-
glected values. Also, the residual fac-
tors effect was very small and ac-
counted 0.093, 0.204 and 0.122 in 
second, third and over the both ratoon 
crops, respectively.  

To sum, stalk weight, stalk 
number/fed and cane yield of sugar-
cane could be generally a function of 
sugar yield. Consequently, it was 
concluded that the stalk weight, stalk 
number/fed and cane yield were im-
portant for selection of high sugar 
yield in sugarcane.  

El-Taib (2009) reported that the 
direct effect of cane yield and sugar 
recovery on sugar yield was positive 
at the phenotypic and genotypic lev-
els. Also, path coefficient analysis 
revealed that the sugar yield was one 
of the most traits contributed by cane 
yield and the selection on base of 
sugar yield would be worthwhile for 
ameliorating over pol and cane yield 
(Swamy Gowda et al. 2016). Ahmed 
et al. (2019) reported that commercial 
cane sugar yield will be more reward-
ing for obtaining the high yielding 
sugarcane clones. Moreover, An-
banandan et al. (2020) found that 
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cane yield had moderate direct effect 
on sugar yield. 
B- Cane yield (CY)  

The relative importance of the 
cane yield components was compared 
through path-coefficient analysis. 
Path-coefficient analysis was applied 
to detect the direct and indirect ef-
fects of the sugar yield, stalk num-
ber/fed, stalk weight and stalk height 
on cane yield in second, third and 
over the both ratoon crops as pre-
sented in Table 9.  In second, third 
and over the both ratoon crops, stalk 
number/fed and stalk weight had the 
highest influence on cane yield as in-
dicated by estimates of correlation 
and path coefficient analyses. The 
path coefficient analysis exhibited 
that stalk number/fed and stalk 
weight contributed the greatest and 
most direct effects of 0.5942, 0.7933 
and 0.7144; and 0.6864, 0.5133 and 
0.6481 in second, third and over the 
both ratoon crops, respectively. The 
indirect effects of stalk weight on 
cane yield were 0.5505, 0.2674 and 
0.4459 via sugar yield and 0.6185, 
0.2864 and 0.5302 via stalk height in 
second, third and over the both ratoon 
crops, respectively. Also, the indirect 
effect of stalk number/fed on cane 
yield was 0.0.3328, 0.6505 and 
0.5286 via sugar yield in the same 
ratoons respect. It be noted that the 
other contributions were very small 
and be neglected values. Simultane-
ous, the residual factors effect was 
neglected estimates of 0.060, 0.072 
and 0.071 in second, third and over 
the both ratoon crops, respectively.  

In the end, stalk number/fed and 
stalk weight of sugarcane could be 
generally a function of cane yield. 
Consequently, it was concluded that 

these traits are important for selection 
of high cane yield through sugarcane 
improvement program and breeding.  

Path coefficient analysis 
revealed that sugar yield and number 
of millable canes were major direct 
contributors for cane yield (Swamy 
Gowda et al., 2016). Moreover, 
Ahmed et al., (2019) reported the 
path coefficient analysis revealed that 
the number of millable canes, single 
cane weight, cane height, plant height 
and commercial cane sugar yield 
contributed indirectly to cane yield 
through brix yield. Moreover, path 
coefficient analysis revealed that 
number of millable cane and single 
cane weight had the highest direct 
effect on cane yield than other traits 
(Kumar and Kumar, 2014 and 
Agrawal and Kumar, 2018). Single 
cane weight had the highest positive 
direct effect on cane yield followed 
by millable cane number as revealed 
by Chaudhary and Joshi, 2005 and 
Pandya and Patel, 2017. Path analysis 
revealed the highest positive direct 
effect of millable cane number 
(0.812) on cane yield followed by 
single cane weight (0.682) (Tena et 
al., 2016). 
C- Sugar recovery (SR) 

The real importance of the sugar 
recovery components was determined 
through path-coefficient analysis. 
Path-coefficient analysis was carryout 
to detect the direct and indirect ef-
fects of the sucrose, pol, brix and pu-
rity on sugar recovery in second, third 
and over the both ratoon crops as pre-
sented in Table 10.  In second, third 
and over the both ratoon crops, su-
crose possessed the highest effect on 
sugar recovery as exerted by esti-
mates of correlation and path coeffi-
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cient analyses. The path coefficient 
analysis exhibited that sucrose con-
tributed the greatest and most direct 
effects of 1.1053, 1.2083 and 1.2275 
in second, third and over the both ra-
toon crops and indirect effects via pol 
of 1.0954, 1.1926 and 1.2202; via 
brix of 1.0268, 1.1732 and 1.2079; 
and via purity of 0.7472, 1.1394 and 
1.1563 in second, third and over the 
both ratoon crops, respectively. It be 
concluded that the other contributions 
were very small and be neglected 
values. Simultaneous, the residual 
factors effect was neglected values as 
0.000, 0.045 and 0.026 in second, 
third and over the both ratoon crops, 
respectively.  

It is clear remark that the su-
crose could be generally a function of 
sugar recovery. Consequently, it was 
concluded that the sucrose is impor-
tant for selection of high sugar recov-
ery in sugarcane improvement pro-
grams.  

El-Taib (2009) reported that the 
brix had negative effect on sugar re-
covery while sucrose had positive di-
rect effect on sugar recovery. Also, 
Ahmed et al., (2019) found that the 
path coefficient analysis revealed that 
sucrose showed highest positive di-
rect effects on cane sugar yield. Oth-
erwise, Nosheen and Ashraf, (2003) 
noted that the brix has maximum R2 
(0.594) related to sugar recovery. 
Moreover, Anbanandan et al. (2020) 
found that sucrose had indirect effect 
(0.92) on sugar yield. 

The present study suggests that 
the obtained somaclones through in 
vitro cultures can be exploited to de-
velop and improve the agronomical 
and technological traits in short time 

comparing to conventional breeding 
programs in sugarcane.  
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 السكر والقصب في سلالات جسمیة جدیدة لمحصولي ومعامل المرور والارتباط المتدرج الانحدار
ركمن قصب الس  

  ٢نورهان یونس نوبي یونس و٢، أشرف الطیب محمد١، باهى راغب بخیت١ احمدعاطف ابوالوفا
  جامعة أسیوط، كلیة الزراعة ،قسم المحاصیل ١
  وانأسجامعة ، كلیة الزراعة ،قسم المحاصیل ٢

  الملخص
 صѧفات  / صѧفة  تحلیل الانحدار التدریجي لتحدید أقوى من النتائج التي تم الحصول علیها       من

الѧذي یحتѧوي علѧى    أظهر المودیل .  في قصب السكروالسكر النظريقصب ال السكر و في محصولي 
 المناسѧѧب لمحѧѧصول الѧѧسكر   هѧѧو النظѧѧري محѧѧصول قѧѧصب الѧѧسكر والѧѧسكر   همѧѧا  مѧѧستقلتین صѧѧفتین

 الѧذي یحتѧوي علѧى    المودیѧل  فѧإن  أیѧضًا، .  الثانیѧة والثالثѧة  محصول الخلفة في R2 = 1.000وأعطى 
 المناسѧѧب لمحѧѧصول قѧѧصب  هѧѧو المودیѧѧل والѧѧسكر النظѧѧريمحѧѧصول الѧѧسكر همѧѧا  مѧѧستقلتین صѧѧفتین

 كمѧا أن المودیѧل المحتѧوى علѧى    .  الثانیѧة والثالثѧة  محѧصول الخلفѧة   فѧي  R2 = 1.000السكر وأعطى 
 أو محѧصول الخلفѧة الثانیѧة    فѧي  R2 = 1.000البѧركس والبѧول مѧع     وصѧفات هѧي الѧسكروز،   ثѧلاث  

ومتوسѧط الخلفتѧین هѧو المودیѧل     الثالثѧة   الخلفѧة  حѧصول  فѧي م R2 = 0.999 والبѧركس مѧع   الѧسكروز 
  .المناسب لأعلى سكر نظري

ѧѧة وتѧѧدیرات موجبѧѧسجیل تقѧѧصب  ذات م تѧѧصول القѧѧین محѧѧاط بѧѧاملات الارتبѧѧة لمعѧѧة عالیѧѧمعنوی
. الخلفة الثانیة والثالثѧة فدان ومحصول السكر في / وزن الساق وعدد الساق   وكل من ارتفاع الساق و    

تم تѧسجیل تقѧدیرات معنویѧة عالیѧة وموجبѧة لمعѧاملات الارتبѧاط بѧین محѧصول الѧسكر وكѧل مѧن             كما  
 صѧѧѧفاتمѧѧѧن الملاحѧѧظ أن  و. محѧѧѧصول الخلفتѧѧین فѧѧدان  / ارتفѧѧاع الѧѧساق ووزن الѧѧѧساق وعѧѧدد الѧѧѧساق   

 البول واستخلاص السكر كانت مرتبطة ببعضها الѧبعض فѧي تقѧدیرات عالیѧة         النقاوة، نسبة   البركس،
عѧن  ویعبر عنها فѧي  لجودة مهمة لصفات أن أنها  مما یكشف عن   الخلفتین،معنویة وإیجابیة في كلا     

محѧصول الخلفѧة    مѧن خѧلال   المѧرور أظهѧر تحلیѧل معامѧل     . نسبة عالیة من الѧسكر فѧي قѧصب الѧسكر          
 أكبѧر التѧأثیرات المباشѧرة    لهѧم  فѧدان ومحѧصول القѧصب   /ساق وعدد السیقان  وزن ال  أن   الثانیة والثالثة 

 فѧدان ووزن الѧساق لهمѧا   /عѧدد الѧسیقان   كѧان  ذلك،علاوة على   . وغیر المباشرة على محصول السكر    
أظهѧѧر تحلیѧѧل معامѧѧل  كمѧѧا . أكبѧѧر التѧѧأثیرات المباشѧѧرة وغیѧѧر المباشѧѧرة علѧѧى محѧѧصول قѧѧصب الѧѧسكر  

 التѧѧأثیرات المباشѧѧرة أو سѧѧواءلتѧѧأثیرات علѧѧى اسѧѧتخلاص الѧѧسكر  أكبر ابѧѧ أن الѧѧسكروز سѧѧاهم المѧѧرور
 .الخلفتین على محصولي النقاوةغیر المباشرة عن طریق البول والبركس و

 
 
 
 


