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ABSTRACT
Climate change, water shortage, and costlier inputs are main issues in sugarcane productivity 
across sugarcane growing areas of the country. Sugarcane is a valuable cash crop and rewarding 
sector of agriculture. Varietal development process depends upon selection of successive 
clonal generations; among these preliminary yield trial (Nursery-III) is fourth selection stage.
Thirty four (34) clones were tested in three sets using Randomized Complete Block Design 
(RCBD) with three replication during 2017-18 at research farm of Sugarcane Research Institute, 
Ayub Agricultural Research Institute, Faisalabad, Pakistan. The clones were evaluated using 
five basic biometric parameters keeping in view the farmer’s and miller’s demand. The genetic 
variability and performance of all clones was checked by using analysis of variance (ANOVA). 
Among all 34 clones,16 clones were promoted into next selection stage while taking HSF-240 
and SPF-245 as check varieties. The clones S2015-SL-10, S2015-SL-89, S2015-SL-101 and 
S2015-SL-624 produced sugar yield more than 13 tons per hectare. These clones may give 
future hope for current varietal development program subject to showing good performance in 
next selection stages because further selection stages will decide the fate of suchclones.The 
promising clones among these may be selected as candidate variety for approval after evaluating 
their performance in farmer’s field trials and under national trials in different sugarcane growing 
areas of the country.
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INTRODUCTION
Sugarcane (Saccharum officinarum L.) is an important 
and valuable cash crop across tropical regions of 
the world. In Pakistan, its contribution in GDP and 
value addition remained 0.5 and 2.9%, respectively 
during 2018-19. Whereas, the area under sugarcane 
cultivation was 1.102 Mha, producing 67.174 million 
tones with average cane yield 617 mounds per acre 
during the same period (GoP, 2019). Sugarcane 
farming being major rewarding sector and main source 
of sugar, is practiced in entire country except a few 
districts. Sugarcane not only furnishes raw material for 
sugar industry but also supplies feed for poultry and 
food for livestock sectors, thus supporting these major 
contributors of national economy. Total dry matter 
yield of sugarcane normally ranges from 20-60 t/ha in 
commercial environment, however it can be up to 79 t/
ha (Muchow et al., 1994). Sucrose content may range 
from 10-15% of the fresh weight of sugarcane stems 
and its value may be 50% of dry weight of sugarcane 
(Malik, 2007). Pakistan ranks 5th by area and production 
among world sugar producing countries (FAO, 2017).
A considerable yield gap exists between research 
station and farmer’s field. Sugarcane Research Institute, 

Faisalabad is making all out efforts to bridge up this 
yield gap by evolving superior varieties and improved 
production technologies to be adapted at farmer’s field. 
The institute has so far released 28 sugarcane varieties 
up till now. However, evolving more varieties suited to 
our local environment, different zones and localities 
is direly needed to make them befitting to diverse 
agro ecologival conditions of county. Manipulation of 
genetic variability is the key to selection of best clones 
for a breeder. Fuzz has to be imported from different 
countries for varietal development programme, as the 
environmental conditions are not favorable to produce 
viable fuzz (sugarcane true seed) in Pakistan. During 
last few years, natural conditions hardly favor 1-2% 
flowering in some regions of the country. But the fuzz 
collected from these regions does not have such 
viability as required for varietal development program. 
However, efforts are being made in topographical 
regions of Murree to produce fuzz with better viability 
(Ahmed et at., 2019). For enhancing sugarcane 
production, especially in developing countries, climatic 
and weather conditions play key role (Zhao and Li, 
2015). The SRI Faisalabad has exchanged some of 
its germplasm with Sugarcane Research Institute, 
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Udawelvae, Sri Lanka to get desirable crosses. 
Selection of desirable parents, with specified objectives, 
has key role in evolution of improved variety suitable 
for changing climatic conditions (Pandey et al., 2018). 
Sugarcane seedlings are produced from exotic fuzz 
every year. Mass selection is practiced in successive 
clonal generation of varietal development program.
Preliminary yield trial (Nursery-III) is fourth generation 
of the varietal development program and the most 
important stage where the performance of a clone is 
evaluated on the basis of its biometric traits resulted 
from replicated trials while taking previous year’s data 
into consideration. This stage decides the fate of clone 
either to be promoted to final stages or to be rejected. 
Hence, a significant improvement can be achieved by 
manipulating the germplasm year after year in research 
experimentation. The basic objective of a sugarcane 
breeding and varietal developmental program is to 
enhance the cane yield and sugar contents with 
minimal inputs, making it profitable for growers and 
millers (Jackson, 2005). Keeping the same in view, 
a study was planned to evaluate the performance 
of sugarcane germplasm based on quantitative and 
qualitative traits in preliminary varietal yield trial (fourth 
selection stage) under varietal development program.

MATERIALS AND METHODS
The present study was carried out during 2017-18, 
at Sugarcane Research Institute (SRI), Faisalabad, 
Pakistan. The experiment was planted at 31.4310ᵒ N 
and 73.0695ᵒ E after the field was kept fallow for almost 
half year. Then seed bed was prepared by adopting 
recommended practices. Pre-plant phsico-chemical soil 
analysis of experimental site showed that soil texture 
was loamy having saturation as 36%, pH as 7.4, EC 
as 2.10 dS m-1, organic matter content as 0.91%, total 
Nas 0.56 g/kg, available P as 7.0 mg/kg and available 
K as1.51 mg/Kg. The weather data of the experimental 
location for whole crop seasons is gathered from the 
observatory of plant physiology section, Agronomic 
Research Institute-AARI, Faisalabad (Table 1).
Thirty four clones (34) were planted employing four feet 
apart dual row trench planting method during 2017 at 
research area of Sugarcane Research Institute, AARI, 
Faisalabad. The entries were planted in randomized 
complete block design (RCBD) using three replications. 
The net plot size was kept 4m x 3.6m for each replication. 
All the clones were planted in three sets containing 14 
clones in each of first and second sets while six clones 
in third set along with two check varieties in each set. 
The experiment was planted manually, using 72 triple 
budded sets (TBS) in three rows for each replication, 
following the recommended seed rate of 50000 TBS/ha 
for each clone. Recommended dose of N : P : K, 168 
: 112 : 112 kg/ha was applied. At the time of planting, 

complete dose of potash and phosphorous fertilizer 
was applied in furrows along with triple budded sets 
pouring thin layer of soil over these sets.
Table 1. Weather data for whole crop season (2017-18) of  
               sugarcane cultivation

Months
Mean

temperature
(Co)

Mean
relative

humidity
(%)

Total rainfall
(mm)

September 2017 30.2 62.0 19.0
October 2017 26.9 60.5 0.0
November 2017 17.7 65.0 1.1
December 2017 14.4 62.0 3.8
January 2018 12.8 64.0 0.0
February 2018 17.1 62.0 7.2
March 2018 23.2 55.5 12.4
April 2018 28.8 58.5 11.4
May 2018 32.0 46.0 12.0
June 2018 32.9 59.0 122.8
July 2018 31.7 66.0 175.3
August 2018 32.9 68.0 15.2
September 2018 30.6 62.5 85.4
October 2018 25.7 60.0 0.6

The nitrogenous fertilizer was split into three dozes, 
first at germination stage, second at tillering stage and 
third at the time of earthing up. All the thirty four clones 
were successively promoted from Nursery-II out of Sri 
Lankan fuzz to the stage under study. Two sugarcane 
varieties HSF-240 and CPF-245 were used as check 
variety. About 200 cm delta of water was applied in 20 
irrigations during the whole crop season. Germination 
percentage was counted 45 days after planting (DAP), 
whereas, number of tillers were counted 120 days after 
planting DAP. The crop was harvested in January, 2019, 
fifteen months after planting (AP). Afther removing 
top and trash, number of canes were counted and 
weight was recorded using floor balance. Ten canes 
were randomly selected from the bulk for Qualitative 
Juice Analysis at Sugarcane Technology Laboratory, 
Faisalabad. Each composite sample was subjected to 
extract juice by cane crusher with extraction capacity 
of 70%. The brix was recorded by brix hydrometer 
standardized at 20oC. While pol %  was determined by 
Horns dry lead sub-acetate method of sucrose analysis 
(Anonymous, 1970). The Commercial Cane Sugar 
(CCS%) was assessed by the Australian commercial 
cane sugar formula.

CCS% = 3P/2{1-(F+5)/100}-B/2{1-(F+3)/100}

Where:

P = pol%
F = fiber% 
B = brix% of first extracted juice.
Sugar yield was calculated by using following formula:

Sugar Yield = CCS(%)/100 x stripped cane yield 
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Statistical Analysis 
The data collected were subjected to statistical analysis 
employing Statistix 8.1 and Least Significant Difference 
Test (LSD) was used for comparison of means (Steel 
et al., 1997). The results were summarized in tabulated 
form. Basic economic parameters i.e, cane yield and 
sugar yield for each clonewere presented graphically 
for each set separately using mean value.

RESULTS AND DISCUSSION
Thirty-four clones were tested at preliminary yield 
trials (Nursery-III) stage, comprising three sets. First 
and second setsconsisted of fourteen clones each, 
while third set comprised of six clones along with two 
standard varieties HSF-240 & SPF-245 in each set.
In set-I, it is evident from data (Table 2) that among 
14 clones S2015-SL-89 gave maximum germination 
percentage (61.65%)closely followed by S2015-SL-58 
with 61.58%. The clone S2015-SL-166 gave minimum 
germination percentage (42.61%) as compared to 
standard varieties HSF-240 (43.36%) & SPF-245 
(43.98%). Highest tillers/plant (2.08) were noted in 
S2015-SL-25, whereas, lowest tillers/plant (1.15) were 
recorded for S2015-SL-90. While standard varieties 
HSF-240 & SPF-245 gave 1.7 & 2.05 tillers/plant, 
respectively. The percentage of germination and no. of 
canes have direct correlation with yield of sugarcane 
(Khan et al., 2003 and Ahmed et at., 2019).
Maximum plant population of 136.57 thousand/ha 
was given by S2015-SL-177, followed by 131.94 t/ha 
which was given by S2015-SL-101. Minimum cane 
count was shown by S2015-SL-90 (68.52 thousand/
ha) while standard varieties HSF-240 & SPF-245 gave 
cane count 90.28 & 70.14 thousand/ha respectively. 
As for as cane yield is concerned, S2015-SL-10 
remained at top with 114.81 t/ha, followed by S2015-
SL-101 with 113.47 t/ha. While S2015-SL-92 was at 
the bottom of list (71.57 t/ha).  However, the cane yield 
of S2015-SL-76 & S2015-SL-89 (105.56 and 105.78)
was recorded to be more than check varieties HSF-240 
(89.97 t/ha) and SPF-245 (97.17 t/ha).
Highest sugar yield of 14.37 t/ha was produced by 
S2015-SL-101 which was statistically at par with 
standard variety HSF-240 (11.57) but significantly 
higher than SPF-245. Lowest sugar yield (7.86 t/ha) 
was observed in S2015-SL-92 which was statistically 
at par with standard variety SPF-245 (9.60 t/ha). For 
a long duration crop the selection of progeny depends 
upon more tonnage produced by clones and high 
sugar recovery. In this set five clones; S2015-SL-10, 
S2015-SL-89,S2015-SL-101, S2015-SL-108 and 
S2015-SL-158 were promoted to semi-final stage of 
selection. It can be observed from Fig. 1 that these 
clones produced more cane and sugar yield than rest 

of the clones. While all other clones were rejected 
based on the selection criteria.

In set-II, the perusal of the Table 3 indicated that S2015-
SL-503 gave more germinants (62.96%) followed 
by S2015-SL-404 (61.90%). Minimum germination 
percentage of 31.79 was given by S2015-SL-416 
which was less than the check varieties HSF-240 
(46.84%) and SPF-245 (39.43%). Highest tillers/plant 
were produced by S2015-SL-421 (2.52) and lowest 
by S2015-SL-290 (1.20). While tillers/plant given by 
check varieties HSF-240 & SPF-245 were 1.51 & 1.62, 
respectively.

Maximum plant population of 106.94 thousand/ha was 
shown by S2015-SL-421 closely followed by S2015-
SL-441with plant population of 106.02 thousand/ha. 
Minimum plant population of 43.06 was observed 
in S2015-SL-413 which was statistically at par with 
standard variety SPF-245 (72.45). As far as sugar 
yield is concerned, differences among all the clones 
was non-significant.The Fig. 2 clearly showed the 
comparison of all studied clones for cane and sugar 
yield.
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Two clones namely S2015-SL-290 & S2015-SL-421 
gave highest cane yield of 98.84 each, which was 
statistically non-significant with standard varieties HSF-
240 (92.92) & SPF-245 (83.76). Minimum cane yield 
of 35.60 t/ha was given by S2015-SL-413. In this set 
seven clones namely S2015-SL-244, S2015-SL-289, 
S2015-SL-290, S2015-SL-302, S2015-SL-404, S2015-
SL-416 and S2015-SL-444 were promoted to semi-
final stage of selection while all others were rejected 
following selection criteria of all parameters.
In set-III, the data (Table 4) revealed that germination 
percentage of all the clones was significantly higher 
than standard varieties HSF-240 (31.41%) & SPF-245 
(33.80%). While maximum germination percentage 
50.77% was given by S2015-SL-636. The clone 
S2015-SL-540 gave maximum tiller/plant (2.79) while 
all other clones were statistically at par with standard 
varieties HSF-240 (1.73) & SPF-245 (1.76). Plant 
population of  all the clones under test, was statistically 
non-significant with standard varieties. However, 

S2015-SL-566 gave maximum no. of canes (109.03 
thousand/ha) while S2015-SL-624 gave minimum no 
of plants (77.09 thousand/ha).
S2015-SL-624 gave highest cane yield of 100.23 t/ha, 
closely followed by S2015-SL-566 (99.5 t/ha). While 
standard varieties HSF-240 & SPF-245 gave 88.89 t/
ha and 93.24 t/ha yield, respectively. Maximum sugar 
yield of 13.75 t/ha was shown by S2015-SL-624, which 
was statistically at par with both standard varieties HSF 
240 (11.83) & SPF-245 ((12.29). While minimum sugar 
yield of 9.60 t/ha was given by S2015-SL-547. In this 
set four clones namely S2015-SL-540, S2015-SL-547, 
S2015-SL-574 and S2015-SL-636 were promoted 
to semi-final stage keeping in view all selection 
parameters while rest of clones were rejected for next 
stage. The graphical representation for comparison of 
cane and sugar yield is also given in Fig. 3.
This study revealed variation in performance of all 
testing sugarcane genotypes belonging to fuzz imported 
from Sri Lanka. The difference among genotypes for 

Table 3. Biometric traits of sugarcane genotypes during 2017-18 (Set-II).
S. 

No.
Clone/variety Germination 

(%)
Tillers/
plant

Cane count 
(000/ha)

Cane yield         
(t/ha)

Sugar yield
(t/ha)

1 S 2015-SL-244 33.95h 1.66cdef 79.63abc 96.21a 12.50
2 S 2015-SL-289 55.40abc 1.47efg 76.62abc 91.90a 12.13
3 S 2015-SL-290 36.57gh 1.20g 89.12ab 98.84a 12.37
4 S 2015-SL-302 57.41abc 1.87bcd 94.91ab 90.04a 12.56
5 S 2015-SL-382 41.82defgh 1.47efg 75.23abc 90.70a 11.76
6 S 2015-SL-395 40.66efgh 1.92bc 83.89abc 82.87abc 10.25
7 S 2015-SL-396 50.93bcde 1.88bcd 92.53ab 97.21a 12.49
8 S 2015-SL-404 61.90ab 1.95bc 97.68ab 67.13c 7.58
9 S 2015-SL-413 57.25abc 2.12b 43.06c 35.60d 4.57

10 S 2015-SL-416 31.79h 1.80bcde 64.82bc 69.91bc 7.86
11 S 2015-SL-421 52.16abcd 2.52a 106.94 a 98.84a 12.80
12 S 2015-SL-441 50.77cde 1.91bc 106.02 ab 91.90a 10.83
13 S 2015-SL-444 50.08cdef 1.31fg 71.76abc 88.42ab 11.46
14 S 2015-SL-503 62.96a 1.58cdefg 78.01abc 65.51c 8.05

           Check clone/variety
15 HSF-240 46.84cdefg 1.51defg 101.81ab 92.92a 11.97
16 SPF-245 39.43fgh 1.62cdef 72.45abc 83.76abc 10.66

LSD at 0.05 10.986 0.3891 41.597 18.726 N.S
*Means sharing different letters in a column, statistically differ from each other

Table 2. Biometric traits of sugarcane genotypes during 2017-18 (Set-I)
S. 

No.
Clone/variety Germination 

(%)
Tillers

per plant
Cane count

(thousand/ha)
Cane yield 

(t/ha)
Sugar yield

(t/ha)
1 S 2015-SL-10 59.88a 1.38efg 125.05ab 114.81a 13.59ab
2 S 2015-SL-25 50.31abc 2.08a 97.91cd 85.42bcd 10.06cde
3 S 2015-SL-53 58.95a 1.68abcdef 74.77ef 88.43bcd 10.73cd
4 S 2015-SL-58 61.58a 1.82abcd 111.34 bc 88.66bcd 9.69de
5 S 2015-SL-76 57.41a 1.63bcdef 108.10bcd 105.56ab 12.25abcd
6 S 2015-SL-89 61.65a 1.79abcde 103.24cd 105.78abc 13.72a
7 S 2015-SL-90 54.47ab 1.15g 68.52f 98.15abc 10.37cde
8 S 2015-SL-92 52.93abc 1.96abc 69.44f 71.57d 7.86e
9 S 2015-SL-97 52.24abc 1.50defg 77.08ef 97.18abc 11.63abcd

10 S 2015-SL-101 60.80a 1.99ab 131.94a 113.47a 14.37a
11 S 2015-SL-108 43.36b 1.55cdefg 68.71f 90.83abcd 11.31bcd
12 S 2015-SL-158 51.54abc 1.26fg 68.94f 94.21abcd 11.04bcd
13 S 2015-SL-166 42.67c 2.03ab 72.68ef 97.44abc 11.63abcd
14 S 2015-SL-177 54.63ab 1.62bcdef 136.57a 104.63ab 12.82abc

          Check clone/variety
15 HSF-240 43.36bc 1.70abcde 90.28de 89.97bcd 11.57abcd
16 SPF-245 43.98bc 2.05a 70.14f 97.17cd 9.60 de

LSD at 0.05 11.666 0.4198 19.465 24.101 2.852
*Means sharing different letters in a column, statistically differ from each other
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qualitative and quantitative characteristics was mainly 
due to varying genetic make-up as they had different 
parentage. The higher cane and sugar yield of clones 
with respect to check varieties might be due to their 
more bearing tendency and adaptability to prevailing 
climatic conditions of the Faisalabad.

The genetically improved sugarcane clones may 
bear ability to exhibit good results for cane and sugar 
yield per unit area under given set of environmental 
conditions (Arain et al., 2011). According to Geddaway, 
et al. (2002), sugarcane varieties are highly influenced 
by their genetic make-up. Keerio et al. (2003),stated 
that there was mere provision of growing conditions 
like fertilization and irrigation to improve cane and 
sugar yield unless improved genetic potentialities 
of a sugarcane variety. Mahmood-ul-Hassan et al. 
(2020) also found that better response from sugarcane 
genotypes for biometric and qualitative traits may be 
attributed to their improved genetic make-up over other 
competing genotypes and good adaptability in field 
estimation. These superior results may be coupled 
with more availability of favorable climatic conditions to 
certain genotypes for crop growth and maturity during 
whole crop season (Afghan et al., 2013). Moreover, 
higher cane and sugar yield from superior sugarcane 
clones under study are also due to their better resistance 
to sugarcane diseases, insect pests and other field 
performance like resistance to lodging etc. (Sajjad et 
al., 2013). A healthy and strong association was shown 
between yield contributing characteristics and cane 
yield by sugarcane genotypes (Habib et al., 1991). The 
good performance of sugarcane genotypes is directly 
correlated with their better genotypic potential for more 
germinability, tillering at earlier growth stages and 
higher number of milleablecanes at maturity (Arain et 
al., 2011; Khan et al., 2003; Javed et al., 2002). Good 
germination and tillering of sugarcane varieties with 
synchronized milleable canes are desired selection 
criteria for assessing agronomic performance (Sharma 
and Agarwal, 1985). On the other side, genotypes 
having poor yield related traits, exhibited poor cane yield 

(Heinz and Tew, 1987). The results clearly indicated 
that sugar contents are largely dependent on genetic 
make-up of sugarcane genotypes and thus having 
least variation with changing agro-ecological conditions 
(Nazir et al., 1997). Thus, sugarcane genotype with 
higher cane yield and sugar contents along with 
resistance / tolerance to abiotic and biotic stresses 
in any particular set of environmental conditions is a 
great blessing for sugarcane researchers.

CONCLUSION
Among thirty four (34) clones under study, sixteen 
(16) sugarcane clones were selected and promoted 
to semi-final selection stage for further evaluation to 
chalk out substantial conclusions. In set-I, five (05) 
clones; S2015-SL-10, S2015-SL-89, S2015-SL-101, 
S2015-SL-108 and S2015-SL-158, in set-II seven 
(07) clones; S2015-SL-244, S2015-SL-289, S2015-
SL-290, S2015-SL-302, S2015-SL-404, S2015-
SL-416, S2015-SL-444 and in set-III four (04) clones; 
S2015-SL-540, S2015-SL-547, S2015-SL-574 and 
S2015-SL-636 showed good cane & sugar yield and 
all other selection parameters against check varieties.
The results of present study led to the conclusion that 
research for new promising sugarcane lines may guide 
us towards better future cane and sugar production 
than present due to their inherent upheld potential.
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