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ABSTRACT 

Selecting and developing  new high-yielding cane varieties is crucial to enhance its production and 

meet the ever-increasing demands of sugar. Twenty sugarcane clones (genotypes) and one check 

cultivar were grown in a randomized complete block design, with three replications, at Mattana 

Agricultural Research Station (latitude of 25° 17' N and longitude of 32° 33'), Luxor Governorate, 

Egypt, during 2017-2018 and 2018-2019. The objective of this study was to evaluate  and calculate 

interrelationships (correlations) among yield and quality traits in plant cane (PC) and 1
st
ratoon crop 

(FR) at early clonal selection stage under Upper Egypt conditions. The results showed significant (p ≤ 

0.05) differences among the genotypes in cane yield and its component traits, sugar yield and quality 

traits, except for purity percentage. The interaction of genotype x crop cycle was highly significant for 

most studied traits (p ≤ 0.01), and insignificant for purity, sugar recovery percentages and sugar yield. 

Genotype, viz., G.2017-68, showed substantial superiority over the others, recording the highest cane 

yield. Sugarcane G.2017-30 genotype produced the highest sugar yield/fed, while the lowest was 

given by G.2017-28. The correlation analysis manifested that the cane diameter, number of stalks per 

meter and cane height contributed the most in the harvestable cane yield. Different variations among 

the tested clones were noticed in the studied traits; it ranged from low for (stalk diameter cm; brix% 

and purity%) medium for (stalk length cm; sucrose% and sugar recovery%) to high for (number of 

stalks per m
2
; cane yield and sugar yields ton/fed). Based on the performance of the genotypes across 

the two crop cycles, the selection at the plant cane and 1
st
ratoon can be recommended at early clonal 

stage though it cannot be considered sufficient for mid stages. 
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1.   INTRODUCTION 

Sugarcane (Saccharum spp. L.) is an 

important cash crop (Falcon, 1964).  In Egypt, 

sugarcane is grown on 133.7 thousands ha with 

total annual cane production of 15.3 million tons 

(Annual Report of Sugar Crops Council, 2019). 

Plant breeders are continuously endeavoring to 

improve the genetic potential of yield and 

sucrose recovery of this crop to meet the 

demands of an ever increasing population and 

limitation of cultivated area in Egypt. Sugarcane 

variety development programmers primarily 

envisage breeding for high cane yields and high 

sugar content suitable for specific environmental 

conditions (Skinner et al., 1987). Sugarcane 

varieties tend to run out, or decline after some 

years in a specific area (Khan et al., 2009). 

Evaluation of sugarcane clones performance in 

breeding cane quality attributes decreased time 

to identify superior clones (Bell et al., 2008).  

Abu-Ellail et al., (2017) found at early selection 

stage of sugarcane, that stalk diameter decreased 

with older crops, while stalk number, cane yield, 

juice quality traits, and sugar yield increased 

with older crops. Khan et al., (2012) revealed 

that higher number of tillers, good cane weight 

endowed with better pol % cane and juice purity 

is the most important characters for 

consideration in the selection for high sugar 

yields in sugarcane genotype. Masri et al., 

(2014) evaluated 30 sugarcane clones including 

one check cultivar in plant cane and ratoon crops 

for yield and important characters. Genotype × 

crops-year interaction was highly significant for 

https://www.researchgate.net/publication/333719859_Broad-sense_heritability_estimation_and_correlation_among_sugarcane_Saccharum_spp_hybrids_yield_and_some_agronomic_traits_in_western_Kenya
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all traits, except cane yield (ton/fed) and Brix% 

which were  insignificant. Abu-Ellail et al. 

(2018) reported significant differences among 

tested clones for stalk length, stalk diameter, 

number of stalks/fed, cane yield, Brix %, sucrose 

%, purity %, sugar recovery% and sugar yield in 

plant cane, 1
st
 ratoon and across crops.  

Correlation among phenotypic traits may 

reflect biological processes that are of 

considerable evolutionary interest; where 

correlation can be the result of genetic, 

functional and physiological or developmental 

characters (Wagner and Schwenk, 2000). While, 

Falconer (1989) reported that the association 

between two or more characters is due to 

apheliotropic gene action or linkage. Abu-Ellail 

et al. (2017) showed that the phenotypic 

correlation between cane yield and its 

components, viz. stalk diameter, stalk weight and 

number stalks/fed were highly significant in the 

positive direction across crop seasons.  In plant 

breeding, correlation coefficient analysis 

measures the mutual relationship between two 

plant characters and it determines characters 

association for genetic improvement of yield and 

other economic traits (Ahmed et al., 2010). The 

characters with higher repeatability and genetic 

gain can be used for selection. The correlations 

among various characters with yield and their 

mutual correlation study is important and also 

gives an insight between the parameters relation 

(Kang et al., 1983).  Masri et al. (2015) reported 

that phenotypic and genotypic correlation 

between cane yield and its components, viz. 

stalk diameter, stalk weight and number 

stalks/fed were highly significant in the positive 

direction in plant cane, 1
st
ratoon and across 

crops. There was also a positive and significant 

correlation of cane yield with brix % and sugar 

yield. However, insignificant correlation was 

observed with stalk height at the  phenotypic and 

genotypic level in both plant cane and 1
st
ratoon 

crops.  The objectives of this study were to: 1) 

Evaluate the yield and quality performance of 20 

sugarcane genotypes under two crop cycles; 

plant cane (PC), and 1
st
ratoon (FR) at early 

selection stage, 2) Identify promising clones of 

sugarcane for further testing, and 3) Calculate 

correlations among yield and quality traits. 

 

2. MATERIALS AND METHODS 

The present study was conducted at Mattana 

Agricultural Research Station (latitude of 25° 17' 

N and longitude of 32° 33'), Luxor Governorate.  

The climate of Luxor is classified by the 

Köppen-Geiger system as desert, where rainfall 

is about 2 mm/year, with a mean summer 

temperature of 32.4
o
C , mean winter temperature 

of 23.2
o
C and relative humidity of 61.6% during 

2017-2018 and 2018-2019. The materials 

composed 20 genotypes of sugarcane, which 

were tested along with one check commercial 

cultivar viz. GT54-9 (Table 1). The genotypes 

were grown in a randomized complete block 

design with three replicates. Plot area was 15 m
2
, 

including 3 rows of sugarcane of 5-m long, 

spaced at 1.0 m. Planting was during March 

2017 by fifteen 3-budded cane pieces in each 

row. Field was irrigated right after planting and 

all other agronomic practices were carried out as 

recommended. Plant cane was allowed to ratoon 

after harvest. Both plant cane and its first ratoon 

crops were harvested at age 12 months. At 

harvest, a sample of twenty stalks from each plot 

was collected to determine the following traits: 

1. Number of stalks per m
2
 . 

2. Stalk length (cm), which was measured 

from soil surface to the visible dewlap. 

3. Stalk diameter (cm), which was measured 

at the middle part of stalk. 

4. Cane yield/fed (ton), which was calculated 

on plot basis. (one feddan = 0.42 ha). 

5. Brix (total soluble solids %), which was 

determined using a Hydrometer.  

6. Sucrose percentage, which was determined 

using automatic Saccharimeter,  according 

to A.O.A.C. (1980). 

7. Juice purity% was estimated as (sucrose% 

/ brix% x 100). 

8. Sugar recovery% was calculated according 

to the formula described by Yadav and  

Sharma (1980): [Sucrose % - 0.4 (Brix-

Sucrose %)] x 0.73   

9. Sugar yield/fed (ton) was estimated by 

multiplying net cane yield/fed (ton) by 

sugar recovery %.   

Separate RCBD and combined analyses of 

variance of collected data were performed 

according to Gomez and Gomez (1984). 

Differences between means were done using the 

least significant difference test (LSD) at 5% 

level of probability. SPSS version 21 was used 

on windows operating system for assessing the 

magnitudes of correlation among variables 

(Spearman's Correlation). Phenotypic (rp) 

correlation coefficients and their standard errors 

were calculated for all the traits according to 

(Falconer, 1989) as flows: 
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Table (1): Sugarcane clones used in the present  

study and their pedigree.  
Ser

i

a

l

 

n

u

m

b

e

r 

 

Clones Hybrid combinations 

♀         ♂ 

1 G.2017-9  

 

G2009-18 x   CP46-115 

 

2 G.2017-14 

3 G.2017-16 

4 G.2017-17 

5 G.2017-26  

EI266-2 x selfing 

 

     

 

 

6 G.2017-28 

7 G.2017-30 

8 G.2017-33  

CP46-115 x  G2009-18 

 

9 G.2017-34 

10 G.2017-35 

11 G.2017-43 EI266-2 x  CP46-115 

 12 G.2017-44  

 

 

EI24-2 x  EI266-2 

 

13 G.2017-47 

14 G.2017-58 

15 G.2017-59 

16 G.2017-62 

17 G.2017-63 

18 G.2017-67  

CP46-115 x   EI266-2 

 

 

 

19 G.2017-68 

20 G.2017-70 

21 GT54-9 Check cultivar 

EH = Hwamdia, Egypt; Cp= Canal point, Florida, 

USA;  G = Giza, Egypt. 

 

                

 ϐ
2 
xy     

    rxy=  ـــــــــــــــــــــــــــــــــــــ            

                    ϐ
2 
x  × ϐ

2 
y

 

 

Where, rxy = phenotypic correlation coefficient 

between characters X and Y.  Ϭ
2
xy = phenotypic 

covariance between x and y, Ϭ
2

x = phenotypic 

variance of x trait, Ϭ
2
y = phenotypic variance of 

y trait. The phenotypic correlation coefficients 

were tested for their significance with tabulated 

r-values at g-2 degrees of freedom, where g is 

the number of genotypes. 

3. RESULTS AND DISCUSSION 

Highly significant mean squares (ANOVA  

table is not presented) were observed among the  

genotypes for cane and sugar yields and its 

components, except for purity %. Crop-year 

mean squares were also highly significant, 

except for stalk length and purity% in crop-year, 

respectively. Genotype × Crop-year (G×Y) 

interaction mean squares were significant for 

most studied traits (p ≤ 0.01), except for 

purity%, sugar recovery% and sugar yield, 

respectively. These results are in line with Tahir 

et al. (2014), Masri et al. (2014) and Abu-Ellail 

et al. (2018), who found highly significant mean 

squares at P<0.05 for stalk length, cane yield and 

sugar yield, except stalk diameter and stalk 

number, which were not significant, On the other 

hand the genotype x crop mean squares were 

highly significant (P<0.01) for the studied 

characters under this experiment. 

3.1. Performance of genotypes for cane yield  

and components  

Data presented in Table (2) revealed that the 

evaluated genotypes varied significantly for stalk 

length and stalk diameter in the plant cane, 

1
st
ratoon and across crops. The genotype 

(G.2017-14) recorded the highest mean of  stalk 

length in the plant cane and across crops (259.67 

and 259.83 cm), while, in the 1
st
ratoon, the 

highest mean stalk length (271.00 cm) was 

recorded by the genotype (G.2017-17). Across 

crops; the genotype (G.2017-14) significantly 

exceeded the overall mean but was lower than 

that of the check variety G.T.54-9. These results 

are in harmony with those reported by Masri et 

al. (2014), who found significant differences 

among 30 genotypes and their interaction with 

crops-year for stalk length.   Stalk diameter was 

significantly affected by crops cycles, the 

genotype (G.2017-63) recorded the highest mean 

of stalk diameter in the plant cane (3.10 cm), 

while in the 1
st
 ratoon, the highest mean stalk 

diameter (2.63 cm) was registered by genotype 

(G.2017-17). Moreover, across crops, the highest 

mean of  stalk diameter (2.86 cm) was recorded 

by the genotype (G.2017-63), which surpassed 

the overall mean, but was lower than that of the 

check  variety  G.T.54-9.  These  results  are  in 

agreement with those reported by Jamoza et al. 

(2014) who reported significant differences 

among the studied genotypes in stalk diameter at 

early stage. 
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The means of stalks/m
2 
in Table (3) indicated 

that genotype (G.2017-30) recorded the highest 

number of stalks/m
2
 in the plant cane (25.67 

stalks/m
2
), while in the 1

st
 ratoon, the highest 

mean of stalks/m
2
 (31.00 stalks/m

2
) was 

registered by genotype (G.2017-9). However, in 

the across crops, the highest mean number of 

stalks/m
2
 (26.83 stalks/m

2
) was produced by 

genotype (G.2017-43). Also, it exceeded the 

overall mean by 4.86 stalks/m
2
, but it did not 

exceed the check cultivar (G.T.54-9).  Millable 

stalk numbers/fed increased from plant cane to 

1
st
ratoon and it was decreased by increasing 

more than 3 crops cycles as found by Abou-

Ellail et al., (2018).  Cane yields and the 1
st 

ratoon crops were significantly influenced by the 

interaction between sugarcane genotypes and 

crop-year. The genotype (G.2017-68) registered 

the highest cane yield (ton/fed) in the plant cane 

(56.50 ton/fed), but in the 1
st
 ratoon, the highest 

cane yield (58.80 ton/fed) was produced by 

genotype (G.2017-30 and G.2017-26). However, 

across crops the highest cane yield (56.25 

ton/fed) was recorded by genotype (G.2017-68), 

also it exceeded the overall mean by 9.72 ton/fed 

and exceed the commercial cultivar G.T.54-9 by 

6.17 ton/fed. Similar results were reported by 

Musa et al. (1997) and Abu-Ellail et al. (2018), 

who found significant differences among 

genotypes, where stalk diameter and stalk length 

were used to assess stalk weight, and these two 

traits were further combined with stalk number 

to express cane yield.  El-Shafai and Ismail 

(2006) found significant differences among the 

tested sugar cane varieties for cane yield.                                                                   

Table (2): Mean performance of sugarcane genotypes for stalk length (cm) and stalk diameter (cm) in plant 

cane (PC), 1
st
 ratoon (FR) and across crops (AC) during 2017-2018 and 2018-2019 seasons.  

            

Genotypes 

Stalk length (cm) Stalk diameter (cm) 

PC FR AC PC FR AC 

G.2017-9 210.33 240.00 225.17 2.55 2.40 2.48 

G.2017-14 259.67 260.00 259.83 2.52 2.10 2.31 

G.2017-16 259.00 253.67 256.33 2.65 2.42 2.53 

G.2017-17 200.00 271.00 235.50 2.76 2.63 2.70 

G.2017-26 243.33 196.87 220.10 2.52 2.31 2.42 

G.2017-28 201.33 247.67 224.50 2.43 2.47 2.45 

G.2017-30 232.67 263.67 248.17 2.49 2.37 2.43 

G.2017-33 208.00 244.00 226.00 2.50 2.41 2.46 

G.2017-34 220.67 262.67 241.67 2.58 2.22 2.40 

G.2017-35 240.33 229.67 235.00 2.56 2.30 2.43 

G.2017-43 254.00 231.33 242.67 2.53 2.17 2.35 

G.2017-44 200.67 233.33 217.00 2.41 2.23 2.32 

G.2017-47 215.67 259.00 237.33 2.43 2.17 2.30 

G.2017-58 159.67 251.00 205.33 2.45 2.47 2.46 

G.2017-59 251.00 243.33 247.17 2.84 2.40 2.62 

G.2017-62 214.33 252.00 233.17 2.49 2.60 2.55 

G.2017-63 213.00 229.33 221.17 3.10 2.61 2.86 

G.2017-67 243.67 228.33 236.00 2.56 2.57 2.57 

G.2017-68 206.00 232.67 219.33 2.40 2.36 2.38 

G.2017-70 212.33 222.33 217.33 2.36 2.42 2.39 

GT54-9 276.77 266.67 271.72 2.73 2.61 2.67 

Mean 224.88 243.74 234.31 2.57 2.39 2.48 

C.V % 11.4 7.3 6.1 6.8 6.4 5.6 

L.S.D at 5%       

Genotypes(G)   23.17 

 
  0.13 

Crop-year (C)   NS   0.03 

G×C   14.76 

 
  0.18 
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3.2. Performance of genotypes for quality 

traits and sugar yield  

The results given in Table (4) indicated that 

brix% and sucrose% varied significantly among 

in the plant cane, 1
st 

ratoon and across crops.  

Genotype (G.2017-47) recorded the highest 

mean brix percentage in the plant cane (22.73%), 

while, in the 1
st
 ratoon, the highest mean brix 

percentage (20.77%) was shown by genotype 

(G.2017-62). However, across crops, clone 

(G.2017-68) gave (21.46%). Also it exceeded 

the overall mean by about 1.29 % and G.T.54-9 

by about 0.44 %. Similar results were reported 

by Masri et al. (2014) and Mohamed et al. 

(2017), they found that the studied sugarcane 

varieties differed significantly in brix %, sucrose 

%, pol%, sugar recovery %, and reducing 

sugars% as well as millable cane yield and 

recoverable sugar yield (ton\fed). Manjunath et 

al.(2007) found significant differences among 

genotypes for brix % and sucrose %, which were 

increased significantly from plant cane to its 

ratoon crop.  For sucrose percentage, the 

genotype (G.2017-47) recorded the highest mean 

sucrose percentage in the plant cane (14.95 %), 

while in the 1
st
 ratoon, and across crops, the 

highest mean sucrose percentage (14.17 and 

14.50 %, respectively) was recorded by 

genotype (G.2017-59). It also exceeded the 

overall mean by 1.43 % and G.T.54-9 by 0.02%. 

Similar results were reported by Abu-Ellail et al. 

(2018) who indicated that sucrose content and 

cane yield were the primary yield components of 

sugarcane, as considered by the breeder at the 

early selection stages. The interaction between 

genotypes and crop-year was significant for 

sucrose percentage (Table 4). 

 

Table (3): Mean performance of sugarcane genotypes for number of stalks per m
2
 and cane yield (ton/fed) in 

plant cane (PC), 1
st
ratoon (FR) and across crops (AC) during 2017-2018 and 2018-2019 seasons.              

Genotypes Number of stalks per m
2
 Cane yield (ton/fed) 

PC FR AC PC FR AC 

G.2017-9 18.67 31.00 24.83 50.10 56.60 53.35 

G.2017-14 17.00 27.00 22.00 43.30 49.80 46.55 

G.2017-16 18.33 18.00 18.17 35.50 42.00 38.75 

G.2017-17 19.67 19.00 19.33 39.70 46.20 42.95 

G.2017-26 22.33 22.00 22.17 52.30 58.80 55.55 

G.2017-28 24.00 17.00 20.50 31.30 37.80 34.55 

G.2017-30 25.67 22.00 23.83 52.30 58.80 55.55 

G.2017-33 19.33 20.33 19.83 45.30 51.80 48.55 

G.2017-34 24.33 29.00 26.67 45.03 51.53 48.28 

G.2017-35 19.33 23.33 21.33 38.30 47.73 43.02 

G.2017-43 25.00 28.67 26.83 52.70 53.47 53.08 

G.2017-44 16.00 21.33 18.67 31.30 42.67 36.98 

G.2017-47 25.00 26.00 25.50 44.50 48.93 46.72 

G.2017-58 14.33 18.67 16.50 38.30 44.80 41.55 

G.2017-59 20.33 19.00 19.67 35.50 46.20 40.85 

G.2017-62 21.00 19.67 20.33 48.10 49.00 48.55 

G.2017-63 18.00 21.67 19.83 35.50 47.40 41.45 

G.2017-67 18.67 27.00 22.83 42.23 53.13 47.68 

G.2017-68 18.33 21.33 19.83 56.50 56.00 56.25 

G.2017-70 18.67 23.00 20.83 43.90 49.67 46.78 

GT54-9 28.67 35.00 31.83 48.97 51.20 50.08 

Mean 20.60 23.33 21.97 43.36 49.69 46.53 

C.V % 15.9 17.8 13.2 17.1 11.3 13.7 

L.S.D at 5%       

Genotypes(G)   3.21   6.30 

 Crop-year (C)   1.31   3.28 

G×C   2.54   4.91 
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Results listed in Table (5) indicated that the 

purity and sugar recovery percentages % varied 

significantly among evaluated genotypes in the 

plant cane, 1
st 

ratoon and across crops.  The 

genotype (G.2017-35) registered the highest 

mean purity % and sugar recovery % in the plant 

cane (75.08 and 10.10 %, respectively), while, in 

the 1
st
 ratoon and across crops, the highest mean 

purity% and sugar recovery percentage (76.90, 

72.56, 9.09 and 8.87 %, respectively) was shown 

by genotype (G.2017-30).  Across crops; the 

highest genotype (G.2017-30) exceeded the 

overall mean by (10.26, 7.76, 1.48 and 1.33 %, 

respectively) and G.T.54-9 by (6.76, 3.66, 0.2 

and 0.2 %, respectively). Similar results were 

reported by El-Taib (1999) and Masri et al. 

(2014), who found for sugar recovery percentage 

significant differences among genotypes, and 

their interaction between crop-year was not 

significant. Hagos et al.(2014), who reported 

that a significant difference for quality 

parameters was observed among four sugarcane 

varieties. 

Sugar yield (ton/fed) varied significantly 

among evaluated genotypes in the plant cane, 

1
st
ratoon and across crops. The genotype 

(G.2017-30) recorded the highest mean sugar 

yield (ton/fed) in the plant cane, 1
st
ratoon, and 

across crops ;( 4.53, 5.35 and 4.93 ton/fed). The 

highest genotype in sugar yield (G.2017-30) 

exceeded the overall mean by (1.29, 1.57 and 

1.42 ton/fed) and it exceeded the check variety 

G.T.54-9 by (0.39, 0.8 and 0.59 ton/fed), for 

plant cane, 1
st
 ratoon and across crops, 

respectively.  Abu-Ellail et al. (2017) and Bell et 

al. (2008) found significant differences among 

genotypes and insignificant interaction between 

genotypes and crop-year for sugar yield 

Table (4): Mean performance of sugarcane genotypes for brix% and sucrose% in plant cane (PC), 1
st
ratoon 

(FR) and across crops (AC) during 2017-2018 and 2018- 2019 seasons.   

Genotypes Brix% Sucrose% 

PC FR AC PC FR AC 

G.2017-9 21.33 17.53 19.43 13.74 12.38 13.06 

G.2017-14 20.47 17.73 19.10 12.72 10.83 11.78 

G.2017-16 20.47 20.00 20.23 12.44 13.98 13.21 

G.2017-17 19.22 18.30 18.76 12.09 11.48 11.79 

G.2017-26 21.30 19.20 20.25 12.27 13.03 12.65 

G.2017-28 19.05 18.21 18.63 12.34 11.97 12.15 

G.2017-30 21.07 18.42 19.74 14.49 14.16 14.33 

G.2017-33 21.63 17.60 19.62 12.81 11.83 12.32 

G.2017-34 20.57 19.71 20.14 13.44 12.88 13.16 

G.2017-35 21.25 19.47 20.36 15.95 12.05 14.00 

G.2017-43 21.52 19.28 20.40 12.73 12.79 12.76 

G.2017-44 20.87 18.03 19.45 12.35 12.20 12.28 

G.2017-47 22.73 20.07 21.40 14.95 13.23 14.09 

G.2017-58 20.93 19.83 20.38 13.59 13.02 13.30 

G.2017-59 22.24 19.63 20.94 14.83 14.17 14.50 

G.2017-62 22.13 20.77 21.45 14.48 12.13 13.31 

G.2017-63 20.77 19.40 20.08 12.39 12.00 12.20 

G.2017-67 22.33 19.63 20.98 12.52 13.02 12.77 

G.2017-68 22.36 20.57 21.46 12.44 13.80 13.12 

G.2017-70 20.73 18.80 19.77 13.51 13.00 13.26 

GT54-9 21.13 20.91 21.02 14.30 14.67 14.48 

Mean 21.15 19.20 20.17 13.35 12.79 13.07 

C.V % 4.6 5.1 4.2 8.3 7.2 6.1 

L.S.D at 5%       

Genotypes(G)   1.11 

 
  1.32 

 
Crop-year (C)   1.01   0.31 

G×C   1.56 

 
  0.86 
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(ton/fed). They concluded that cane yield of 

most tested genotypes increased in older crops,  

but crop cycle had no effect on juice quality 

traits. 

3.3. Interrelationships among yield and 

agronomic traits 

 Phenotypic (rp) correlation coefficients 

between all pairs of the studied traits across 

crops are presented in Table (6).  Stalk height 

gave a positive and highly significant correlation 

with stalk diameter, cane yield (ton/fed) and 

sugar yield (ton/fed). Meanwhile, it gave a 

positive and non-significant correlation with 

each of   brix%, sucrose%, purity% and sugar 

recovery%. A negative and non-significant 

correlation existed between stalk height and the 

number of stalks/m
2
. James (1971) reported a 

negative association between stalk diameter and 

stalk number, however it was positively 

associated with cane yield. Cane length was 

positively and substantially correlated with cane 

yield as reported by Chaudhary et al. (2003). 

Stalk diameter though had positive and 

significant association with characters like cane 

yield and sugar  yield  at  phenotypic  level,  it  

showed a positive and non-significant 

association with brix %, sucrose %, purity % and 

sugar recovery% at phenotypic level. 

Furthermore, it gave a negative and non-

significant correlation with the number of 

stalks/m
2
. Results showing positive association 

of cane diameter with cane yield have already 

been reported by several investigators (Singh 

and Sharma, 1997).  Number of stalks/m
2
 

showed positive and significant phenotypic 

correlations with each of cane yield and sugar 

Table (5): Mean performance of sugarcane genotypes for purity%, sugar recovery% and sugar yield (ton/fed) in 

plant cane (PC), 1
st
ratoon (FR) and across crops (AC) during 2017-2018 and 2018 -2019 seasons.   

Genotypes Purity% Sugar Recovery% Sugar yield% 

PC FR AC PC FR AC PC FR AC 

G.2017-9 64.42 70.61 67.21 7.81 7.53 7.67 3.91 4.26 4.09 

G.2017-14 62.15 61.07 61.65 7.02 6.89 6.96 3.04 3.43 3.24 

G.2017-16 60.78 69.90 65.29 6.74 8.45 7.59 2.39 3.55 2.94 

G.2017-17 62.93 62.72 62.82 6.74 7.39 7.07 2.68 3.41 3.03 

G.2017-26 57.60 67.85 62.46 6.32 7.71 7.02 3.31 4.53 3.90 

G.2017-28 64.76 65.71 65.22 7.05 6.92 6.98 2.21 2.61 2.41 

G.2017-30 68.77 76.90 72.56 8.66 9.09 8.87 4.53 5.35 4.93 

G.2017-33 59.20 67.20 62.79 6.78 6.95 6.86 3.07 3.60 3.33 

G.2017-34 65.35 65.37 65.36 7.73 7.41 7.57 3.48 3.82 3.65 

G.2017-35 75.08 61.89 68.77 10.10 6.63 8.36 3.87 3.16 3.60 

G.2017-43 59.18 66.34 62.56 6.73 7.44 7.08 3.54 3.98 3.76 

G.2017-44 59.18 67.65 63.11 6.53 7.20 6.87 2.04 3.07 2.54 

G.2017-47 65.78 65.94 65.86 8.64 7.66 8.15 3.85 3.75 3.81 

G.2017-58 64.91 65.65 65.27 7.78 7.52 7.65 2.98 3.37 3.18 

G.2017-59 66.70 72.16 69.26 8.66 8.75 8.71 3.08 4.04 3.56 

G.2017-62 65.44 58.42 62.04 8.34 6.33 7.33 4.01 3.10 3.56 

G.2017-63 59.68 61.87 60.74 6.60 7.60 7.10 2.34 3.60 2.94 

G.2017-67 56.05 66.33 60.86 6.28 7.57 6.92 2.65 4.02 3.30 

G.2017-68 55.63 67.10 61.12 6.18 8.10 7.14 3.49 4.53 4.02 

G.2017-70 65.18 69.15 67.07 7.75 7.80 7.78 3.40 3.87 3.64 

GT54-9 67.67 70.14 68.90 8.44 8.89 8.67 4.14 4.55 4.34 

Mean 63.14 66.64 64.80 7.47 7.61 7.54 3.24 3.78 3.51 

C.V % 7.4 6.3 4.9 14.1 9.0 8.3 21.0 16.5 16.5 

L.S.D at 5%        

Genotypes (G) NS 

 
  1.38 

 
  0.82 

 
Crop-year (C) NS   0.07   0.32 

G×C   NS 

 
  NS 

 
  NS 
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yield.  On the other hand, number of 

stalks/m
2
had a negative and significant 

correlation with brix % at the phenotypic level, it 

showed a positive and non-significant 

association with sucrose %, purity% and sugar 

recovery% at phenotypic level. Masri et al., 

(2015) found that the number of millable canes 

had negative correlations with all the other traits 

except cane yield in both crops. A strong 

negative correlation between the number of 

millable canes and diameter was recorded.  Cane 

yield (ton/fed) had a positive and highly 

significant correlations with sugar yield at the 

phenotypic level. However, such correlations 

were positive and insignificant with each of brix 

%, sucrose %, purity % and sugar recovery % at 

the phenotypic level. Our results are in 

agreement with those mentioned by Sanghera et 

al.(2015), who reported that cane yield was  

correlated positivity with morphological and 

cane characters.  The cane yield, considered as 

the most important character of sugarcane, had a 

negative correlation with sucrose%, and purity% 

(Masri et al., 2015).  

Brix reading showed positive and highly 

significant correlations with each of sucrose % 

and sugar yield at the phenotypic level, while 

this trait (brix %) had a negative and non-

significant correlation with purity%, but a 

significant and positive correlation with sugar 

recovery %. Chang (1997) evaluated six 

sugarcane cultivars and indicated that the 

greatest phenotypic correlations existed among 

brix % and sugar content. Sucrose percentage 

exhibited positive and highly significant 

correlations with each of purity %, sugar 

recovery % and sugar yield at the phenotypic 

level. Abu-Ellail et al. (2017) found that sucrose 

content in juice was positively and significantly 

associated with purity and sugar yield. Purity 

percentage showed positive and highly 

significant correlations with each of sugar 

recovery % and sugar yield at the phenotypic 

level. Positive and highly significant correlations 

exicted between sugar recovery % and sugar 

yield at the phenotypic level. Singh et al. (2013) 

showed significant and positive genotypic 

correlations between sugar yield and each of 

cane weight, cane yield, brix % and sucrose %.                                                                                                                                                                                                                                                                                                                                                                                                                                           

Conclusions  

It may be concluded that some of the 

evaluated clones could be selected under 

different crop cycles with higher productivity 

associated with higher stalk number, stalk 

diameter and cane and sugar yields. Therefore, 

these traits could be considered as useful tools 

during crop breeding procedure in order to make 

this process more rapid and cheaper. There were 

variations among the tested clones that may be 

noticed according to the  studied traits; it ranges 

from low, medium to high. Our results found 

that clones, G2017-68 (56.25 and 4.02 ton/fed), 

G2017-9 (53.35 and 4.09 ton/fed), and G2017-

30 (55.55 and 4.93 ton/fed), respectively, 

produced the highest cane and sugar yields. This 

indicates that they are of greater promise and can 

be evaluated in subsequent regional selection 

programs and at different age levels. A wide 

scale study is yet needed; therefore, these 

genotypes were selected for zonal varietal 

testing trials for further testing at different 

locations under diverse agro-climatic conditions. 

Table (6):  Phenotypic (rp) correlation coefficients among the yield and its components of twenty sugar cane 

clones across crops (AC) during 2017-2018 and 2018-2019. 

Traits  1 2 3 4 5 

 

6 7 8 

1.Stalk height  rp 1.00        

2.Stalk diameter  rp 0.445
*
 1.00       

3.Number of  stalks/m
2
 rp - 0.268 - 0.115 1.00      

4.Cane yield  rp 0.595
**

 0.087* 0.186* 1.00     

5.Brix% rp 0.179 0.105 - 0. 10 0.276 1.00    

6.Sucrose% rp 0.207 0.283 0.095 0.201 0.605
**

 1.00   

7.Purity% rp 0.252 0.357 0.073 0.048 - 0.001 0.757
**

 1.00  

8.Sugar recovery% rp 0.293 0.256 0.021 0.218 0.396 0.939
**

 0.883
**

 1.00 

9.Sugar yield  rp 0.651
**

 0.213* 0.193* 0.857
**

 0.418* 0.587
**

 0.460
*
 0.647

**
 

*, ** Significant at 5% and 1% probability levels, respectively. 
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 مه  قصب انسكر في دورتيه محصونيتيه ةانتقييم انمبكر نبعض انتراكيب انوراثيت  انجذيذ

 بعض انصفاث انزراعيتبوعلاقت  انمحصول 

 

حنان يوسف محمذ * - فراج فرغم  برعى أبو انهيم 
 

 سعيذ مصطفى ابراهيم بقوش   -
 

 

 –انمحاصيم انغكشيح معٍذ تحُز  -قغم انمحافظح عهّ الاصىاف * قغم انرشتيح َانُساشح َ

 .مصش –انعيضج  -مشكض انثحُز انضساعيح  

 

 مهخص

يعرثش اورخاب َاعرىثاط اصىاف ظذيذج مه قصة انغكش عانيح الإوراظيح أمشًا مٍمًا نضيادج اوراض انغكش تما يهثّ 

ة انغكش انعذيذج مع انمرطهثاخ انمرضايذج مه انغكش تاعرمشاس. َفّ ٌزا انصذد فهقذ ذم ذقييم عششيه ذشكية َساشّ مه قص

حغاب كما اعرٍذف ايضا ج دانعيذان َصفاخ انعُ حاصمذقييم تٍذف ح قياعيح هكمعام مقاسورٍا تانصىف انرعاسِ

في مشحهح  (FR) َمحصُل انخهفح الاَنّ (PC) في قصة انغشط .الاسذثاطاخ تيه صفاخ كميح انمحصُل َانعُدج

نرعاسب انحقهيح فّ ذصميم انقطاعاخ انكامهح انعشُائيح مع شلاز ا اظشيدالاورخاب انمثكشج ذحد ظشَف مصش انعهيا. 

، محافظح الأقصش، '(33°  32'شمالا َخظ طُل  17°  25في محطح انمطاعىح نهثحُز انضساعيح )خظ عشض  ،مكشساخ

تيه انرشاكية  (p ≤ 0.05) أَضحد انىرائط َظُد فشَق معىُيح احصائيا. 2019-2018َ  2018 -2017خلال مُعمّ 

حاصم انعيذان، َكزنك نىغثح حاصم انغكش َصفاخ ظُدج انعصيش تاعرصىاء ت حذثطشنمعظم انصفاخ الاوراظيح انمنُساشيح ا

مع انغىُاخ )انغشط َانخهفح الاَنّ(   ًدسظح انىقاَج٪ انرّ اظٍشخ ذاشيش غيش معىُِ. كان ذأشيش انرشكية انُساشي َذفاعه

تيىما كان غيش مٍم نصفح انىقاَج ٪، َواذط انغكش انىظشِ  (P ≤ 0.01) سَعحرا أٌميح كثيشج تانىغثح نمعظم انصفاخ انمذ

طه/  56.25ذفُقًا كثيشًا حيس ععم أعهّ محصُل عيذان ) (G.2017-68) َحاصم انغكش. أظٍش انرشكية انُساشي ٪،

 قا عهُّذف  (G.2017-30)انرشكية انُساشي ععم . (GT54-9) ِطه / نهفذان( مه انصىف انرعاس 50.08نهفذان( مقاتم )

ان في حيه  .طه / نهفذان( 4.93مه حيس انعائذ مه حاصم انغكش ) انحانيح انذساعح فّ حانمرضمىظميع انرشاكية انُساشيح 

طه عكش /نهفذان(. أظٍش ذحهيم معامم  2.40) G.2017-28 تمعذل انرشكية انُساشي ًععهانغكش  مه حاصم  اقم

يمكه ملاحظح  عاٌم أكصش في غهح حاصم انعيذان. قذ في انمرش انمشتع  َطُل انىثاخالاسذثاط أن قطش انغاق َعذد انعيذان 

ذشاَحد مه مىخفضح )قطشانغاق، انثشكظ٪  حيساخرلافاخ كثيشج تيه انرشاكية انُساشيح انمخرثشج َفقاً نهصفاخ انمذسَعح 

تع؛ محصُل انعيذان شم شغيقان نكم مر)طُل انغاق؛ انغكشَص٪ َواذط انغكش٪( إنّ انعاني )عذد ان حَانىقاَج٪( مرُعط

فإوً يمكه انرُصيح تفاعهيح الاورخاب في  .اعرىادًا إنّ أداء انرشاكية انُساشيح عثش دَسذيه محصُنيريهَإوراظيح انغكش(. 

 رقذمح. قذ لا يكُن رَ فاعهيح فّ الاظيال انم ًقصة انغشط َانخهفح الاَنّ  نرحذيذ كفاءج الاورخاب في الاظيال  انمثكشج َنكى
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