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ABSTRACT: The study was conducted at the Sugar Crop Research Institute breeding facilities, Agriculture Research 
Center (ARC), Giza, Egypt, during the 2018 and 2019 growing seasons to evaluate the flowering response of nine 
sugarcane genotypes. They were subjected to either 30 or 60 photo-inductive cycles at a constant 12.30 hrs day 
length, followed by a 30 sec/day decrease in day length until they reached 11.30 hrs day lengths. The outcomes of 
Individual and combined analysis of variance over two inductive cycles revealed significant differences between 
genotypes for the duration of the Pre flag leaf stage, the duration of the flag leaf stage, the duration of the emergence 
stage, the minimum days to flower, the maximum days to flower, and the duration of the flowering period. For all traits, 
the difference between inductive cycles was significant. The interaction between genotypes and inductive cycles was 
significant for all studied characters. According to the findings, the nine sugar cane genotypes under investigation 
could be divided into four groups. The first included four genotypes that responded to 30 and/60 inductive cycles: G 
99-160, CP 57-614, CP 31-294, and G 73-211. The second group included two genotypes: CP 44-101 and G 84-47, 
both of which flowered only after 30 inductive cycles. The third group contained only one genotype, EH 94-119, which 
flowered after 60 inductive cycles. The fourth group contained two genotypes, GT 54-9 and CO 997, which showed no 
response under 30 or 60 inductive cycles. This suggests that these genotypes are either reluctant to flower or require 
more inductive cycles to induce flowering. 
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INTRODUCTION 
 
Inducing desirable sugarcane varieties to flower artificially 
and determine their flowering behavior under different 
combinations of the factors affecting sugarcane flowering, 
especially, photoperiodic treatments, the fundamental 
necessity for the Egyptian sugarcane breeding program 
(Allam, 1999) reported that mentioned that flowering 
represents a constrain for having a sustainable local 
breeding program.  . Photoperiod is the most important 
factor controlling sugarcane flowering. Flowering of 
sugarcane could be characterized as primarily a 
photoperiod response greatly affected by accessory 
factors. At occurs widely under natural or artificial 
favorable environmental   conditions  but   it   inhibited   in  

 
 
 
 
many of form under some natural conditions that are 
eminently suitable for vegetative growth of the 
sugarcane. The number of the inductive cycles required 
to change the apical meristem from vegetative to 
flowering state varies widely depending on the particular 
clone involved. This probably more than anything else 
accounts for the difference between free blooming and 
reluctant varieties. Singh (1977) reported that day length 
perceived greater attention to induce flowering Mehareb, 
(2007); LeBord et al. (2014) reported that Initiation of 
flowering in sugarcane is known to occur within a narrow 
range (12 h to 12.30 h) of photoperiod varying with the 
varieties. Most of the early work  considered  flowering  of  
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Table 1: Origin of sugarcane genotypes exposed to 30 
and 60 photo-inductive cycles. 
 
Genotype Origin 
G. 99-160 Egypt, Giza 
CP 57-614 USA (Florida, Canal Point) 

CP 31-294 USA (Florida, Canal Point) 

EH 94-119 Egypt, Hawamdeia 
G.73-211 Egypt, Giza 
G.T. 54-9 Egypt, Giza 
CP 44-101 USA (Florida, Canal Point) 
G. 84-47 Egypt, Giza 
Co 997 India, Coimbatore 

 
 
 
sugarcane as single phenomenon and the conditions 
which determined flowering were examined as to their 
effect on flowering as a whole. However, later studies 
suggest that flowering is a sequence of development and 
physiological stages and each stage has different 
photoperiod treatments. The photoperiod requirements   
of the various floral stages are best met by intermediate 
day length followed by gradually shorter day. LaBorde et 
al. (2014) reported the sampling stages represent four 
different stages of sugarcane genotype growth for 
reproductive purposes. Sugarcane flowering stages 
characterize three different stages Mehareb, (2007); 
Mohamoud et al. (2012); Mehareb et al. (2016) Divided 
sugarcane flowering in to three stages. This work was 
designated to study the response of nine sugarcane 
genotypes to 30 and 60 photoperiod inductive cycles and 
determine the duration of flowering stages of responded 
genotypes.  
 
 
MATERIALS AND METHODS 
 
Two experiments were conducted at Sugar Crop 
Research Institute breeding facilities, Agriculture 
Research Center (ARC), Giza Research Station, Egypt, 
during 2018 and 2019 seasons (latitude of 30.01° N, 
longitude of 31.20° E and altitude of 19 m). The objective 
of this work was to study the flowering performance of 
nine sugarcane genotypes subjected to two photo-
inductive treatments presented in (Table 1). 
 
 
Facilities 
 
Photoperiod rooms were used to provide the potted 
canes with two scheduled photo-inductive cycles, 
distributed on two rooms. Each photoperiod room 
contained 60 pots placed on two carts. Each pot could 
hold up to 4 sugarcane stalks. The dimensions of each 
room were 8.1 m long × 3.35 m width × 6.5 m height. The 
room temperature was controlled by an air condition 

system to keep it up to 24ºC during the cold nights. A 
supplementary artificial twilight was obtained by using 
twelve incandescent lamps of 250 watts each for 
controlling the photoperiodic treatments. These lamps 
were placed about 1.25 m above the upper stalk leaves. 
The out-of-door misting system consisted of nozzles 
delivering tap water in the form of a fine mist spray. When 
canes in pots on each cart were pushed outside the 
photoperiod rooms, they were exposed directly to water 
sprayers fixed at a height of about 5 m above ground 
level. Water sprayers were operated daily from 10 am to 
5 pm. 
 
 
Methods  
 
During September, single-eye cuttings from each of 
genotypes were planted in 40-liter plastic pot. All pots 
were filled with the soil composed of 3:1 clay and sand up 
to 1

st
 upper inch, making about 15 kg as recommended 

by Viveros and Cassalett (1990). During growing period, 
the potted plants received recommended agricultural 
practices to maintain full active growth. Nutrient solution 
consisted of 48 g superphosphate (15% P2O5), 38 g Urea 
(46 % N) and 34 g Potassium sulphate (48 % K2O) in 100 
l of water, was used and each pot received 2 l of this 
nutrient solution weekly up to one-month before starting 
the studied photoperiodic treatments when the applying 
fertilized was stopped, (July, 2018). During the winter 
months, December , January and February the pots were 
transferred to a greenhouse to maintain normal growth 
required to pass the juvenile phase, where sugarcane like 
other plants requires a certain state of maturity before the 
growing point responds to a flowering stimulus (Coleman, 
1968 and Evans, 1969). Tillers were removed whenever 
appeared leaving only the mother stalk per planted bud.  
In July 2018, the previously described pots were divided 
into two similar groups. Each group was placed on two 
separate carts to facilitate moving pots inside and outside 
the photoperiod rooms. Each group received specific 
photo-inductive treatment, where the first group received  
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constant photoperiod of 12:30 hrs light as photo-inductive 
cycles (24 hrs) for 30 days. The second group received 
constant photoperiod of 12.30 hrs light for 60 days. 
Thereafter, the inductive cycles were followed by 
decreasing day length at a rate of 30 sec./day until 11.30 
hrs was reached (120 days). Each group was arranged in 
a Randomized Complete Block Design with two 
replicates 
 
 
Marcotting 
 
By the end of pre flag leaf stage, induced canes of used 
genotype were chosen for marcotting. Wrapping three 
joints of each stalk in a polyethylene bag filled with a wet 
mixture of soil and peat moss (Nagarajan et al., 1996). As 
soon as the flower tip emerged from the flag leaf and 
before opening of the spikelets, the canes were cut just 
below the marcotted region, and then they were 
transferred into a crosses greenhouse to allow the 
opening of the spikelet and applying the crosses  
 
The following measurements were taken  
 
1. Flowering genotypes were determined under 30 and 
60 cycle (photoperiod treatments) in both treatments. 
2. The duration of the pre-flag leaf stage was calculated 
as the number of days from the start of photoperiod 
treatment until the formation of new leaves stopped and 
the formation and emergence of flag leaves began. 
3. The duration of the flag leaf stage was calculated as 
the number of days from the start of flag leaf formation to 
the early emergence of inflorescence from the flag leaf 
sheath. 
4. The duration of the emergence stage was calculated 
as the number of days between the start of inflorescence 
emergence from the flag leaf and the completion of its full 
extension. 
5. Minimum days to flower: the number of days counted 
from the start of photoperiod treatment until the first stalk 
per pot bloomed. 
6. Maximum days to flower: the number of days counted 
from the start of photoperiod treatment until the last stalk 
per pot flowering appeared. 
7. Duration of flowering period: It was computed as 
follows (Mohamed, 1996): Maximum number of days to 
flower - minimum number of days to flower + 1. Between 
30 and 60 photoperiods. The mean of all estimated traits 
was computed based on the number of flowered 
genotypes in each photoperiod treatment. 
 
Statistical analysis: 
 
An individual analysis of variance for each photo-
inductive treatment as well  as  a  combined  analysis  for  

 
 
 
 
both inductive treatments was conducted according to 
Snedecor and Cochran (1967). Means were compared 
using LSD at 5% level of probability as reported Waller 
and Duncan (1969).  
 
 
RESULTS AND DISCUSSION 
 
The results of the combined analysis of variance over the 
two seasons in (Tables 2 and 3) show significant 
differences among the evaluated genotypes in the 
duration of pre-flag leaf stage, duration of flag leaf stage, 
duration of inflorescence emergence stage, minimum 
days to flower, maximum days to flower, mean days to 
flower and length of flowering period. The difference 
between the two inductive cycles was significant for all 
traits. The genotype × inductive cycle interaction had a 
significant influence on all tested traits. It could be 
concluded that the number of inductive cycles was 
notable for each genotype and should be determined for 
the breeding material in order to achieve 100% flowering 
with early start date and longer duration. This will help in 
increasing combinations of crosses and widening the 
genetic base for successful selection program. Flowering 
performance of the nine sugarcane genotypes when 
exposed to two different inductive cycles is offered in 
(Tables 4, 5 and 6). The results showed that the nine 
sugarcane genotypes treated with 30- and 60-days 
inductive cycles could be categorized into four groups. 
The first group included four genotypes that flowered 
within 30 and/or 60 days, which were G.99-160 (Egypt), 
CP 57-614 (Florida, USA), CP 31-294 (Florida, USA) and 
genotype namely EH 94-119 (Egypt), which flowered only 
under conditions of G.73-211 (Egypt). The second group 
included two genotypes viz. CP 44-101 (Florida, USA) 
and G84-47 (Egypt), which flowered only after 30 days of 
inductive cycle. The third group included one 60-day 
photo-period inductive cycle. The fourth group included 
two genotypes that did not show any response neither 
under 30 nor 60-day inductive cycles, which were Co 997 
(India) and the commercial variety G.T.54-9 (Egypt). 
These results pointed to a wide variability among the 
tested genotypes in their response to the studied 
flowering photoperiod inductive cycles. It is difficult to 
determine the process of inflorescence formation 
because it depends on the gene make-up of genotype, 
climate change that occurs during the growing season. 
The flowering stimulus happens during 18-25 days 
(Clements and Awada, 1967). However, Paliatseas 
(1971) stated that a minimum of 45-55 inductive days 
were required for the initiation of easy flowering varieties. 
Genotypes that flowered under 60-day photoperiod 
inductive cycle could be considered as medium to flower. 
In contrast, genotypes that flowered either under 30 or 
under 60 inductive cycles could be  considered  as  easy- 
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Table 2: Combined analysis of variance over the two years under 30-day inductive photo-period cycle for the studied traits. 
 

S.O.V. Df 
Duration day Minimum Maximum Duration of flowering period 

Pre flag leaf stage Flag leaf stage Emergence Days to flower  

Year (Y) 1 28.44NS 25.0Ns 14.69ns 0.03ns 8.03ns 9.0ns 
Error  2 1.61 2.22 1.81 7.69 8.47 0.22 

Genotypes  (G) 8 19930.78** 216.36** 100.22** 22860.13** 25634.42** 116.069** 

G x Y  8 28.69** 3.25ns 4.38* 25.97** 90.22** 22.75** 

Error  16 1.61 1.72 1.62 1.13 1.72 0.78 

 
 
Table 3: Combined analysis of variance over the two years under 60-day inductive photo-period cycle for the studied 
traits. 
 

S.O.V. Df 

Duration (days) Days to flower 
 

Pre-flag leaf stage Flag leaf stage 
Inflorescence  
emergence 

Minimum Maximum 
Length of 
flowering 
period 

Year (Y) 1 4.69 NS 14.69* 8.03 NS 106.78 NS 169* 7.11 NS 

Error  2 9.028 0.25 1.806 13.389 6.944 1.111 
Genotypes (G) 8 21646** 194.5** 78.25** 25344.28** 28459.82** 113.28** 
G x Y 8 48.819** 5.69** 8.78** 72.90** 120.38** 11.99** 
Error  16 3.84 1.375 1.931 3.201 5.069 1.299 

 
 

Table 4: Distribution of the tested sugarcane genotypes according to their flowering response to 
30and 60 days photo-inductive treatments. 
 

Genotypes flowered Non flowered genotypes 

Under only 30 cycles  Under only 60 cycles Under 30 and / or 60 cycles 
CP44-101 
G84-47 

EH 94-119 G 99-160 
CP 57-614 
CP 31-294 
G.73-211 

GT 54-9 
CO 997 

 
 
medium to flower ones. The genotypes that didn’t show 
any response under both photo-inductive treatments may 
be considered as hard to flower, which may require 
longer inductive photo-period cycle. The discussion of the 
tested flowering traits in this study will consider only the 
flowered genotypes. 
 
 
Duration of pre flag leaf stage 
 
Data in (Table 5) shows that the studied sugarcane 
genotypes varied significantly in pre flag leaf stage 
duration with a superiority of genotype EH 94-119 over 
the other genotypes in pre flag leaf stage in 2018, 2019 
and in the combined over the two seasons, recording 45, 
61 and 53 days higher than that given by genotype; 
CP57-614, that was the first genotype to emit the pre flag 
leaf under 30 photo- inductive cycle. By contrast, under 
60 photo- inductive cycles, genotype, G73-211 gave 
significant pre flag leaf stage higher than the other 
genotypes in 2018, 2019 and combined over the two 

seasons, recording 69.5, 78.5 and 74 days higher than 
that given by genotype; CP57-614 that was the first 
genotype to emit the pre flag leaf. Average of two 
seasons of duration of pre flag leaf stage under 60 photo- 
inductive cycles (141.88 days ) was significantly higher 
than that recorded under 30 photo- inductive cycles 
(131.9 days). This shows that exposing plants of those 
genotypes to 60 inductive cycles caused a delay in start 
of the development of pre flag leaf. According to Mehareb 
(2007) and Mahmoud et al. (2012) indicated that 
increasing the photoperiodic treatments delayed 
flowering. This stage is the longest stage in flowering 
stage and this due to the fact that this stage includes the 
indication, initiation and panicle development. Regarding 
sugarcane genotypes that responded to both photo-
inductive treatments, results indicated that duration of pre 
flag leaf stage of G 99-160 and CP 67-614 genotypes 
under 30 and 60 inductive cycles for both  2018 and 2019 
seasons was the same. This simply means that the 
optimum inductive cycles of these two genotypes ranged 
between 30 and 60 inductive cycles. However  30  photo- 
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Table 5: Duration of pre flag, flag leaf and emergence stages as affected by the two photo inductive cycles (I). 
 

Genotypes 
Pre flag leaf stage Flag leaf stag Emergence stage 

2018 
30 Cycles 60 Cycles Mean* 30 Cycles 60 Cycles Mean* 30 Cycles 60 Cycles Mean* 

G 99-160 132.00 133.00 132.50 14.00 13.00 13.50 10.50 7.00 8.75 
CP 57-614 104.00 107.50 105.75 15.00 17.00 16.00 12.50 10.50 11.50 
CP 31-294 137.00 144.50 140.75 4.00 13.50 8.75 10.50 7.50 9.00 
EH 94-119 149.00 -- 149.00 7.50 -- 7.50 6.00 -- 6.00 
G.73-211 145.00 177.00 161.00 14.50 13.00 13.75 11.50 7.50 9.50 
GT 54-9 -- -- -- -- -- -- -- -- -- 
CP44-101 -- 148.50 148.50 -- 16.00 16.00 -- 11.50 11.50 
G84-47 -- 137.50 137.50 -- 16.50 16.50 -- 12.00 12.00 
CO 997 -- -- -- -- -- -- -- -- -- 
Mean* 133.40 141.33 139.29 11.00 14.83 13.14 10.20 9.33 9.75 
 2019 
 30 Cycles 60 Cycles Mean* 30 Cycles 60 Cycles Mean* 30 Cycles 60 Cycles Mean* 
G 99-160 131.50 130.00 130.75 17.00 12.50 14.75 11.00 10.50 10.75 
CP 57-614 88.00 95.50 91.75 17.00 11.50 14.25 8.00 5.50 6.75 
CP 31-294 138.00 148.00 143.00 9.00 12.00 10.50 5.50 7.50 6.50 
EH 94-119 149.00 -- 149.00 9.50 -- 9.50 5.50 -- 5.50 
G.73-211 145.00 174.00 159.50 17.50 15.50 16.50 9.50 8.50 9.00 
GT 54-9 -- -- -- -- -- -- -- -- -- 
CP44-101 -- 159.50 159.50 -- 13.00 13.00 -- 5.50 5.50 
G84-47 -- 147.50 147.50 -- 13.00 13.00 -- 10.00 10.00 
CO 997 -- -- -- -- -- -- -- -- -- 
Mean* 130.30 142.42 140.14 14.00 12.92 13.07 7.90 7.92 7.71 

 

 

Combined over two seasons 

30 
Cycles 

60 
Cycles 

Mean* 
30 

Cycles 
60 

Cycles 
Mean* 

30 
Cycles 

60 
Cycles 

Mean* 

G 99-160 132.00 131.50 131.75 15.50 12.75 14.13 10.75 8.75 9.75 
CP 57-614 96.00 101.50 98.75 16.00 14.25 15.13 10.25 8.00 9.13 
CP 31-294 137.50 146.25 141.88 6.50 12.75 9.63 8.00 7.50 7.75 
EH 94-119 149.00 -- 149.00 8.50 -- 8.50 5.75 -- 5.75 
G.73-211 145.00 175.50 160.25 16.00 14.25 15.13 10.50 8.00 9.25 
GT 54-9 -- -- -- -- -- -- -- -- -- 
CP44-101 -- 154.00 77.00 -- 14.50 7.25 -- 8.50 8.50 
G84-47 -- 142.50 142.50 -- 14.75 14.75 -- 11.00 11.00 
CO 997 -- -- -- -- -- -- -- -- -- 
Mean* 131.9 141.88 128.73 12.5 13.88 12.07 9.05 8.63 8.73 
LSD (Y) at 5% 1.82 4.72 3.27 2.14 0.72 1.43 1.93 1.93 1.93 
LSD (G) at 5% 1.90 2.88 2.39 1.97 1.76 1.86 1.91 2.08 2.00 
LSD (YxG) at 5%  2.67 4.52 3.60 2.80 2.36 2.58 2.69 2.91 2.80 

* Mean : calculated from only genotypes flowered 
 
 
inductive treatments seems to be the optimum for G73-
211 because the duration of that stage led to a significant 
increase of (32 and 29 days) higher 60 photo-inductive in 
2018 and 2019 seasons, respectively.  
 
 
Duration of flag leaf stage 
 
This stage represents the developmental and elongation 
of the panicle from the end of pre flag leaf stage to the 
time of panicle emerges from the flag leaf sheath.  

 
Duration of flag leaf stage presented in (Table 5) showed 
that in 2018 season and over the two seasons, the 
genotype CP 57-614 recorded the highest significant 
values under both photo-inductive treatments,, which led 
to a significant increase of (11 and 4 days) higher than 
the other genotypes, respectively. CP31-294 under 30 
photo-inductive and G99-160 and G73-211 under 60 
photo-inductive that recorded the lowest duration of this 
stage, in 2018 seasons. . On the other hand, in 2019 
season, the genotype G73-211 recorded the highest 
value while the lowest duration of this stage was  
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Table 6: Minimum and maximum days to flower and duration of flowering as affected by the two photo inductive cycles (I). 
 

Genotypes 

Minimum days to flower Maximum days to flower Duration of flowering 

2018 

30 Cycles 60 Cycles Mean* 30 Cycles 60 Cycles Mean* 30 Cycles 60 Cycles Mean* 

G 99-160 143.00 143.00 143.00 148.50 148.00 148.25 6.00 6.00 6.00 

CP 57-614 115.50 121.50 118.50 131.50 134.00 132.75 17.0 13.50 13.50 

CP 31-294 138.00 156.50 147.25 147.50 167.50 157.50 10.5 12.00 12.00 

EH 94-119 152.00 -- 152.00 155.50 -- 155.50 4.50 -- 4.50 

G.73-211 156.50 190.50 173.50 170.50 202.50 186.50 15.00 13.00 14.00 

GT 54-9 -- -- -- -- -- -- -- -- -- 

CP44-101 -- 169.00 169.00 -- 178.50 178.50 -- 10.50 10.50 

G84-47 -- 160.00 160.00 -- 169.00 169.00 -- 10.00 10.00 

CO 997 -- -- -- -- -- -- -- -- -- 

Mean* 141.00 156.75 151.89 150.70 166.58 161.14 10.60 10.83 10.07 

 2019 

 30 Cycles 60 Cycles Mean* 30 Cycles 60 Cycles Mean* 30 Cycles 60 Cycles Mean* 

G 99-160 146.50 149.50 148.00 155.00 157.50 156.25 9.50 9.00 9.25 

CP 57-614 103.50 105.50 104.50 109.00 108.50 108.75 6.50 4.00 5.25 

CP 31-294 137.50 161.50 149.50 143.50 171.00 157.25 7.00 10.50 8.75 

EH 94-119 158.50 -- 158.50 168.00 -- 168.00 10.50 -- 10.50 

G.73-211 159.50 191.00 175.25 169.00 203.50 186.25 10.50 13.50 12.00 

GT 54-9 -- -- -- -- -- -- -- -- -- 

CP44-101 -- 156.50 156.50 -- 165.00 165.00 -- 9.50 9.50 

G84-47 -- 145.50 145.50 -- 155.00 155.00 -- 10.50 10.50 

CO 997 -- -- -- -- -- -- -- -- -- 

Mean* 141.10 151.58 148.25 148.90 160.08 156.64 8.80 9.50 9.39 

* Mean: calculated from only genotypes flowered 
 
 
recorded by the genotype Cp31-294 under 30 cycle and 
CP57-614 under 60 cycles, respectively in addition the 
other genotypes fell in between. However, the average 
mean of duration of this stage under 60 inductive cycle (9 
days) was higher than that recorded under 30 inductive 
cycles (7 days). Within the genotype group that flowered 
under both photo-inductive treatments, results indicated 
that under 30 inductive cycles the duration of this stage 
for CP 31-294 genotype was increased by  9.5 days 
.While for three genotypes, G 99-160, CP57-614 and  G 
73-211 were decreased by 2.75, 1.75 and 1.75 days 
compared to 60 inductive cycles under two seasons, 
respectively. 
 
 
Duration of emergence stage 
 
Emergence stage includes the full upward thrust off the 
inflorescence from the time it just emerges until the full 
extension of tassel is realized. Data presented in (Table 

5) revealed in 2018 season that within the genotype 
group that flowered under 30 inductive cycles this 
duration varied from 6 days for the genotype EH 94-119 
to 12.5 days for the genotype CP 57-614, however within 
the genotype group that responded to 60 inductive cycles 
the duration of this stage differed from 7 days for the 
genotype G99-160 to 12 days for the genotype G 84-47. 
By contrast, in 2019, Emergence stage varied from 5.50 
days for both CP 57-614 and CP 44-101 genotypes to 
10.5 days for G99-160 genotype. Average of two 
seasons of duration of this stage less than 30 inductive 
cycles was nearly similar to that recorded under 60 
inductive cycles, since it was 9.05 and 8.63 days 
respectively. With respect to genotypes that responded to 
30 and 60 inductive cycles, it is clear that 60 inductive 
cycles decreased duration of this stage for all responded 
genotypes except for two genotype; CP 44-101 and G 
84-47, that didn’t show any response under 30 photo-
inductive treatment and EH94-119 genotype, that did not 
show any response under 60 photo-inductive treatment 
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Cont table 6  

Minimum days to flower Maximum days to flower Duration of flowering 

Genotypes 
Combined over two seasons 

30 
Cycles 

60 
Cycles 

Mean* 
30 

Cycles 
60 

Cycles 
Mean* 30 Cycles 60 Cycles Mean* 

G 99-160 144.75 146.25 145.50 151.50 152.75 152.13 7.75 7.50 7.63 

CP 57-614 109.50 
 

0 
111.50 120.25 121.25 120.75 11.75 8.75 10.25 

CP 31-294 137.75 159.00 148.38 145.50 169.25 157.38 8.75 11.25 10.00 

EH 94-119 155.25 -- 155.25 161.75 -- 161.75 7.50 -- 7.50 

G.73-211 158.00 190.75 174.38 169.75 203.00 186.38 12.75 13.25 13.00 

GT 54-9 -- -- -- -- -- -- -- -- -- 

CP44-101 -- 162.75 162.75 -- 171.75 171.75 -- 10.00 10.00 

G84-47 -- 152.75 152.75 -- 162.00 162.00 -- 10.25 10.25 

CO 997 -- -- -- -- -- -- -- -- -- 

Mean* 141.05 154.17 147.61 149.75 163.33 156.54 9.70 10.17 9.93 

LSD (Y) at 5% 3.98 5.25 4.61 4.18 3.78 3.98 0.68 1.51 1.09 

LSD (G) at 5% 1.60 2.68 2.14 1.97 3.38 2.67 1.33 1.71 1.52 

LSD (Y x G) at 
5%  

3.14 4.55 3.85 3.49 4.83 4.16 1.79 2.38 2.08 

• * Mean : calculated from only genotypes flowered 
 
 
in both seasons. 
 
 
Minimum and maximum number of days to flower as 
well as duration of flowering period  
 
In the first seasons (2018/2019 season) 
 
The responses of the studied genotypes are presented in 
(Table 6). With respect to the genotypes that responded 
to 30-photo-inductive days, the results showed that 
lowest minimum days to flower was 115.5 days  for 
genotype CP 57-614,  while its maximum days was 131.5 
days. The highest minimum number of days was 156.50 
recorded by the genotype G 73-211. For the genotypes 
that responded to 60 photo-inductive days the lowest 
minimum days was 121.50 days recorded by the 
genotype CP57-614, with a maximum 134.00 days, while 
the highest minimum number of days was 190.50 
recorded by the genotype G 73-211. Though, minimum 
and maximum days to flower over all studied genotypes 
under 60 inductive cycles were significantly higher than 
that recorded less than 30 inductive cycles. Minimum and 
maximum days required to flower of most genotypes that 
induced to complete flowering under both photo-inductive 
treatments varied significantly from one treatment to the 
other. For instance, G 99-160 responded to both 30 and 
60 photo-inductive cycles, but minimum and maximum 
days to flower changed from treatment to another for two 
seasons, Since it was 143.00 and 148.50 days, under 30 

inductive cycles, while it was 143.00 and 148.00 days, in 
the same order, under 60 inductive cycle. Three 
genotypes, CP 57-614, CP 31-294 and G 73-211 
followed the same manner as G 99-160. 
 
 
The second season (2019/2020) 
 
The genotype CP57-614, that responded to 30 and 60-
photo-inductive days, recorded the lowest minimum days 
to flower in both treatment (103.50 and 105.50 days, 
respectively, while it is maximum days were (109.00 and 
108.50) days, respectively. The highest minimum number 
of days were (156.50 and190.50) recorded by the 
genotype G 73-211 and with a maximum (203.50 
and186.25) days under 30 and 60 photo-inductive, 
respectively. 

The numbers of minimum and maximum days to flower 
were nearly close under 30 and 60 inductive cycles for 
genotypes; G 99-160, thus, it could be concluded from 
this result that the number of inductive cycles required to 
complete flower induction of these genotypes probably 
ranged between 30 and 60 inductive cycle. One 
genotype, EH 94-119 did not flower under 60 inductive 
cycles while they did under 30 inductive cycles. Therefore 
30 inductive cycles was the optimum. Treatment for EH 
94-119. Two genotypes, i. e., CP 44-101 and G84-47 that 
did not flower under 30-inductive cycles while completed 
flowering less than 60 inductive cycles. This result 
indicated that 60 inductive cycles could be considered the  
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optimum treatment for these genotypes. As for GT 54-9 
and CO 997 genotypes that did not reach flowering when 
exposed to either 30 or 60 inductive cycles. This 
indicates that these genotypes are shy to flower or need 
more inductive cycles to induce flowering. Duration of 
flowering as shown in (Table 6), represents the period 
from  full emergence of the tassel of the first plant until 
full emergence of the tassel  of the last plant of given 
genotype. Fewer than 30 photo-inductive days, this 
period differed from as low as 7.5 days for genotypes EH 
94-119 to 12.75 days for genotype G 73-211 in the 
combined over the two seasons .By contrast, Under 60 
photo-inductive days, duration of flowering again varied 
from 7.5 days for genotypes G 99-160 to 13.25 days for 
genotype G 73-211 in the combined over the two 
seasons. Therefore under both photo-inductive 
treatments plants belonging to CP 57-614 and G 73-211 
genotypes recorded the longest duration of flowering, 
indicating the possibility of these genotypes to be used in 
making a wide range of crosses. 
 
 
Conclusion  
 
According to the previous results, each of the genotypes 
has its own characteristics in terms of the duration of the 
pre-flag leaf stage, the duration of the flag leaf stage, and 
the emergence stage. Additionally each genotype has an 
ideal number of inductive cycles for its flowering 
induction. Results revealed that the duration of pre flag 
leaf stage is much longer than the other flowering stages 
since it involved the time needed for the accumulation of 
stimulus to divert the meristem from leaf production to 
reproductive stage, following that, a fairly long period in 
which no structural change appears but during which the 
tip of inflorescence undertakes the change from the 
bilateral arrangement to a spiral arrangement. Following 
this floral differentiation occurs and followed by panicle 
development. In general, the results shown that 
sugarcane genotypes varied in the time interval between 
the beginning of photoperiodic treatment and the 
beginning of booting to appear. Furthermore each 
genotype requires an optimum number of inductive 
cycles to have maximum flowering percentage with 
earlier and longer duration of flowering. Furthermore, it 
appeared that late flowering and/or non-flowering 
genotypes took longer than early flowering genotypes. 
Accordingly, in order to gain successful induction of 
flowering for late and non-flowering genotypes by 
photoperiodic treatment, the inductive days has to be 
long enough. This result will enable the breeder to 
synchronize the flowering of the studied genotypes and 
use it efficiency in the breeding program. 
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