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ABSTRACT 
 
The size and distribution of root system of Sugarcane genotypes in response to moisture stress 
during formative stage at Agricultural Research Station, Basanthpur, Medak, Telanagana was found 
significant. Deeper root system as seen in the form of rope roots was observed only with the 
varieties, Co 95020, Co 87025 and Co 94012 indicating their ability to explore more soil space. The 
other root parameters viz., shoot to root ratio, root volume, root length and root dry weight were 
significantly high for Co 95020 and low for Co 8014 categorizing them as drought tolerant and 
drought susceptible varieties, respectively. 
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1. INTRODUCTION    
 
Roots comprise the lesser known part of the    
soil-plant atmosphere continuum and yet are 
essential to the supply of sufficient water and 
nutrients to ensure a successful crop. By 
understanding the growth and distribution of 
sugarcane roots, yields can be optimized through 
improved strategic decisions. Sugarcane is a 
deep rooted crop owing to its long growth cycle 
and longevity of the root system through multiple 
rotations compared to other crops. Root system 
reaches to a depth of 1.5 meters and even 6 
meters [1,2]. The roots that emerge from the 
nodes after planting are sett roots and are 
relatively thin and much branched. They turn 
dark, decompose rapidly and degrade within 
eight weeks of planting. Primary shoot roots 
become visible one week after planting, growing 
slowly initially but increasing the rate of growth 
later. Baran et al. [3] and Kingston [4] showed 
that short irrigation intervals prevent the surface 
soil from drying, encourage a higher percentage 
of roots to develop near the soil surface. 
Selection for physiological traits [5,6] associated 
with drought tolerance might increase the 
success of breeding of sugarcane for drought 
tolerance. The ability of a plant to modify its roots 
to capture water for transpiration may be an 
important mechanism to avoid drought stress 
[7,8] Plants with high levels of drought avoidance 
should stabilize yield under drought [9,10] In 
sugarcane, drought tolerance is higher in 
cultivars with a tendency to develop deep root 
systems and found that root system properties 
(root length, volume of the roots and root-shoot 
ratio) may be used as selection criteria for 
drought tolerance and water use efficiency 
(WUE).  
 
Sugarcane root system generally comprises of 
highly branched superficial roots, downward 
oriented buttress roots and deeply penetrating 
agglomerations of vertical roots known as rope 
roots [11]. However, activity of such functional 
root types in modern sugarcane varieties was 
least attempted. Hence an investigation on 
distribution of functional root types of different 
genotypes was done (on fresh weight basis) 
under normal growth conditions with imposed 
stress at formative stage. 
 
2. MATERIALS AND METHODS 
 
The poly bag experiment was carried out during 
rabi, 2013-14 at Agricultural Research Station, 
Basanthpur, Medak district of Telangana state 

situated at 17° 47' East longitude and 77° 32' 
North latitude. It comes under peninsular India 
situated at an altitude of 645 m above mean sea 
level. The experiment was laid out in 
randomized-block design with eight Sugarcane 
genotypes (Co 86032, Co 87025, Co 8014, 2003 
V 46, 97 R 129, Co 94012, 97 R 401 and Co 
95020) in three replications. Bud chip seedlings 
of the above varieties were planted in poly bags 
of size 2 x 2 feet and were grown under normal 
conditions but exposed to stress for 20 days by 
with-holding irrigation at formative stage-i.e., at 
120 DAP. After relieving of stress the plants were 
removed from the bag and observed for root 
characteristics as affected by stress at formative 
stage. The root characteristics and the functional 
root types of different Sugarcane genotypes were 
measured by standard procedures and analysed 
statistically. 
 
3. RESULTS AND DISCUSSION 
 
3.1 Distribution of Functional Root Types 
 
Genotypic variability was evident with respect to 
root characteristics as the data showed 
significant variations (Table 1). Exposure of 
different varieties to moisture stress had made 
them to express their inherent drought tolerant or 
susceptible characters with their root spread and 
existence of rope roots. All the varieties, except 
97 R 401 exhibited more growth of superficial 
roots than buttress roots denoting lateral spread 
of active root zone under moisture sensitive 
conditions. The variety, 97 R 401 on the other 
side maintained more of buttress roots (61.21%) 
than superficial roots (36.62%) thus indicating its 
non-lodging character. However, rope roots were 
observed more in the varieties Co 87025, Co 
94012 and Co 95020. The extent of rope root 
spread was significantly highest with Co 95020 
alone (3.20%) indicating its ability to extract soil 
moisture from deeper soil layers through rope 
roots thus indicating its moisture stress tolerant 
nature. 
 
3.2 Shoot-root Ratio  
 
The shoot to root ratio of Sugarcane genotypes 
showed variation based on their varietal 
characters (Table 1). Significantly highest shoot 
root ratio (4.96) was noted in the variety Co 
95020 which outperformed the other varieties. 
The higher root biomass of the variety Co 95020 
was due to partitioning of more biomass towards 
root, at the expense of shoots especially under 
water limited condition at formative stage.
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Table 1. Root characteristics of different sugarcane genotypes 
 

S. no. Variety Superficial 
roots (%) 

Buttress 
roots (%) 

Rope 
roots (%) 

Shoot- 
root ratio 

Root  length 
(mm) 

Root 
volume 
(cc) 

Root dry 
weight 
(gm) 

1 Co 86032 63.47 36.56 0.00 3.67 84.42 138.2 223.1 
2 Co 87025 55.59 43.69 1.23 3.98 74.18 145.2 269.2 
3 Co 8014 54.66 45.96 0.00 2.27 55.47 92.6 68.4 
4 2003 V 46 53.11 46.90 0.00 2.82 68.23 122.8 152.6 
5 97 R 129 58.81 41.56 0.00 3.81 34.43 129.5 241.5 
6 Co 94012 52.75 46.77 1.04 2.91 62.71 122.6 169.5 
7 97 R 401 37.52 62.11 0.00 2.31 78.51 101.8 121.5 
8 Co 95020 57.24 39.11 3.20 4.96 72.68 156.8 301.8 
Mean 54.14 45.33 0.68 3.34 66.33 126.2 193.4 
SEM 6.29 5.52 0.27 0.36 4.41 5.2 6.1 
CD(0.05) 13.48 11.84 0.57 0.77 9.45 11.1 13.2 

 
Further, the spread of functional root types was 
also maximum in this variety-indicating its ability 
to explore more soil space and supplying the 
plant with adequate nutrients to put up sufficient 
shoot and root biomass. This was supported by 
Mann J. J et al. [12], Venkataramana and Naidu 
[13] who observed a pronounced increase in 
shoot-root ratio of Sugarcane varieties as the 
stress became severe and the adaptation to 
drought would greatly depend on the balance 
between shoot and root development. 
 

3.3 Root Length  
 
Pronounced moisture stress at formative stage 
surely had impact on the root lengths of different 
Sugarcane genotypes. The genotypic variability 
ranged from 34.43 cm to 84.42 cm (Table 1). 
Among the sugarcane varieties, Co 95020 (84.42 
cm) and Co 87025 (78.51 cm) recorded 
significantly highest root lengths compared to 
other varieties. Conversely, Co 8014 maintained 
lowest root length (38.75 cm) than the remaining 
varieties. These findings indicated that the 
moisture stress tolerance ability of Co 95020 and 
Co 87025 was due to their higher soil mining 
abilities. Deeper rooting reduces the vulnerability 
of the crops to the soil water deficit by providing 
increased capacity for uptake of soil moisture 
from deeper zones as demonstrated by Wood 
and Wood [2]. Evans [14] also reported that 
drought tolerance have a tendency to develop 
deep root system. 
 

3.4 Root Volume 
 
Root volume varied significantly among the 
Sugarcane clones from 92.6 to 156.8 c.c. Such 
genotypic variability was also reported in other 
field crops such as rice [15] and groundnut [16]. 
Among the sugarcane varieties tested, Co 95020 
recorded highest root volume of 156.8 cc. This 

was followed by Co 87025 and Co 86032 which 
being on par and registered root volumes of 
145.2 and 138.2 cc, respectively. The lowest root 
volume was observed in Co 8014 (92.6 c.c) and 
97 R 401 (101.8 c.c). 
 
3.5 Root Dry weight 
 
The variety Co 95020, has noted a root dry 
weight of 301.8 g per clump which was superior 
to other varieties. This was followed by Co 87025 
and 97 R 129 with root dry weights of 269.2                
and 241.5 respectively. On the other hand, 
significantly lowest root dry weight (68.4 g per 
clump) was observed in Co 8014-indicating its 
poor rooting ability, root spread and soil mining 
characters, Hence it is more susceptible to 
moisture stress. 
 
4. CONCLUSION 
 
Based on all the parameters, it can be concluded 
that sugarcane genotypes viz., Co 95020 and Co 
87025 could be categorized as drought tolerant 
while the genotype Co 8014 could be referred to 
as drought susceptible. 
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