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Abstract 

 

The sugarcane thrips, Fulmekiola serrata Kobus, is a pest of the South African sugarcane 

industry. One of the strategies to control the pest is by breeding and selecting resistant 

genotypes. The main objective of this study was to compare different methods of predicting 

thrips damage to establish a method for resistance screening. Thrips number count and 

phenotypic assessment of damage were compared. Ninety genotypes were planted in 

replicated field trials at the Mount Edgecombe and Kearsney research stations. Data were 

collected for the extent of leaf damage caused by thrips from a three month old crop in 

January, February and March of the 2009, 2010 and 2012 seasons. One spindle per plot was 

sampled from the three month old crop to count the number of thrips. Data was analysed for 

genotype, month and years as fixed effects. Results showed significant differences 

(P<0.0001) between years and sites for both traits. Significant differences (P<0.0001) exist 

among genotypes for thrips damage. Although the F values (F=1.61 to 2.81, P<0.0001) for 

genotypic effect of thrips numbers were significant, they were lower than those for thrips 

damage (F=5.47 to 7.93, P<0.0001), indicating lower discrimination among genotypes when 

using thrips numbers. Thrips damage in genotypes was highly correlated (r=0.79 to 0.80) 

across all site/season combinations when compared with thrips numbers (r=0.31 to 0.43). The 

parameters indicate that thrips numbers are less reliable for determining genotype differences 

compared with thrips damage. Thrips damage based on phenotypic symptoms will be 

recommended for routine resistance screening.  
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Introduction 

 

Sugarcane thrips, Fulmekiola serrata (Thysanoptera: Thripidae) is a minute winged insect, 

native to South-East Asia and also recorded in India, China, Indonesia, Philippines, 

Mauritius, Barbados, Dominica and Guyana (Leslie, 2005). Adult and nymph life stages of 

this insect feed on the top surface of sugarcane leaves in the spindle, causing leaf 

discoloration. The feeding causes leaf damage and consequently leads to a reduction in 

photosynthetic leaf area. All the life stages, including pupal, are completed within the leaf 

spindle of sugarcane. Unfolded scratched leaf spindles display yellow blotches on the upper 

and abaxial surface. Thrips activity on leaves of young cane results in tying of leaf tips 

(‘joined leaves’). This ultimately results in twisted leaf tips which are dried distally. In the 

South African sugar industry, this pest was first detected in the Umfolozi region (32°08’E; 

28°31’S) in 2004 (Leslie, 2005), and has since thrived and spread throughout the sugar 
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industry. Though there is anecdotal evidence that it was present in the industry before this 

date (Keeping Personal Communication). The cause of the recent outbreaks in South Africa is 

unclear. Above average summer and/or winter temperatures may have contributed to the 

rapid increase in numbers, and windy conditions may have favoured its spread (Leslie, 2005).  

 

There is an urgent need to develop a strategy at field or regional level that would benefit from 

identifying and monitoring the damage caused by this pest. Efforts were taken to measure the 

damage by direct sampling of the population size of F. serrata in the industry (Way et al., 

2006). This was done by measuring the density of thrips on the cane plant rather than its 

flight activity. The findings were used to develop the most appropriate response to the recent 

situation. In the short term, the management strategy of manipulating planting and harvesting 

dates (Keeping et al., 2008) was taken into consideration, while more resistant varieties might 

be necessary as a longer term strategy. There is no information in the literature on the method 

of scoring phenotypic damage caused by this pest. Phenotypic selection is carried out 

routinely as a measure for resistance screening in the plant breeding selection programme. 

The objective of this short paper is to identify which method (thrips counting vs phenotypic 

damage) should be used to accurately depict thrips damage which will more accurately 

discriminate differences in varietal resistance.  

 

Materials and Methods 

 

Genotypes, location and design 

A total of 90 genotypes (including 10 commercial controls with varying numbers of thrips 

derived from entomological survey data) were used to phenotype for response to thrips. Trials 

were planted at the Mount Edgecombe and Kearsney research stations in October 2008. The 

trials were established as alpha-lattices with five replications. Each plot was established with 

three 3-budded (Mount Edgecombe) and five 3-budded setts (Kearsney) planted 50 cm apart. 

Plot sizes varied because of land constraints.  

 

Observations and sample collection 

Phenotypic measurements on the genotypes were recorded from January 2009, and continued 

at monthly intervals until the cane had grown out of the thrips infestation (by May/June). 

Measurements recorded included estimates of percentage leaf surface affected, number of 

leaves affected, and number of ‘joined’ leaves. Spindles in all fields surveyed were at the 

same stage of growth (four months). One spindle per plot was sampled to count the number 

of thrips immatures (nymphs, pro-pupae and adults) present. All the thrips samples from each 

sugarcane plant were collected in a Ziploc® plastic bag (200x145 mm) containing the leaf 

spindle excised from a single plant within the plot. The samples were collected from all the 

plots within all the replications. Bags were kept in the laboratory at -20ºC until processing. 

The trials were assessed for three crop seasons (2009, 2010 and 2012).  

 

Laboratory procedure 

Counting of thrips numbers was carried out in the laboratory by removing the insects from 

between leaf spindles. This was expedited by gently unravelling the individual sheaths, 

cutting them into small pieces and incubating them in hot salt water for 15 min. This was 

followed by rinsing the samples in cold tap water in a 0.2 µm sieve while agitating them. The 

thrips were then filtered and transferred onto a fine (1-2 mm) muslin cloth with marked 

quadrants, where they were counted under a dissecting microscope. 
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Data analysis  

For each trial, the variables were analyzed using a mixed model of SAS (SAS version 9.2, 

2009) with genotype, months and years as fixed effects, and replication as a random effect. 

The statistical linear mixed model:  
 

Yij = Ri + Gj + Eij       Eq 1 

 

where, Yij is the thrips damage or thrips number of the jth genotypes recorded in the ith 

replication, Ri is the random effect of the ith replication, Gj is the fixed effect of the jth 

genotype and Eij is the residual error.  

 

The estimates of variance components, their standard errors and probability tests were 

calculated using the COVTEST option in the model statement (Littell et al., 2008). Genetic 

repeatability (H) was calculated on a plot mean basis with the following equation:  

 

     Eq 2 

 

Where,   
  was the genotype variance component and Vk was the error variance component. 

 
 

Results and Discussion 

 

Data was analysed for genotype, month and years as fixed effects. Results showed significant 

differences (P<0.0001) between years and sites for both traits. Significant differences 

(P<0.0001) exist among genotypes for thrips damage. Although the F values (F=1.61 to 2.81, 

P<0.0001) for genotypic effect of thrips numbers were significant, they were lower than those 

for thrips damage (F=5.47 to 7.93, P<0.0001), indicating lower discrimination among 

genotypes using thrips numbers (Table 1). The larger genotype differences would generally be 

associated with greater discriminating ability, which leads to greater and probably more precise 

differences in resistance and susceptibility ratings. The R
2
 value for thrips damage ranged from 

0.95 to 0.97, whereas for thrips number it ranged from 0.30 to 0.48 (Table1). This analysis 

showed that thrips damage parameter had more variability in the data explained by the statistical 

model, and therefore provided greater precision in the data than with thrips numbers. These 

trends indicated greater precision in the thrips damage data than the thrips number data. The 

coefficient of variation (CV%) of the thrips damage ranged from 12.9 to 14.8, while that of thrips 

number ranged from 40.6 to 76.3 (Table1), indicating larger variability from the thrips number 

than thrips damage parameter. The larger CV% indicated lower precision in the data emanating 

from the trials based on thrips numbers. The degree of genetic determination (H) among the 

genotypes also followed the trends shown by genotype variance components. The H values for 

the thrips damage ranged from 0.93 to 0.97 while those for thrips number ranged from 0.38 to 

0.64 (Table1). Again the higher H values indicate that larger genotype differences were 

recognised from the data, and lower values indicate that smaller genotypes differences were 

displayed by the data. Thrips damage in genotypes was highly correlated (r=0.79 to 0.80) 

across all site/season combinations when compared with thrips numbers (r=0.31 to 0.43) 

(Figure 1).  

Conclusion 

 

The statistical parameters indicated that thrips numbers are less reliable for determining 

genotypic differences compared with thrips damage. Thrips damage based on phenotypic 

symptoms will be recommended for routine resistance screening.  
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Table 1. Statistical parameters for thrips damage and thrips numbers 

across the 2009, 2010 and 2012 seasons. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Correlation among site/season combination for (A) thrips damage 

and (B) thrips numbers. 
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Parameters Thrips damage Thrips numbers 

Season 2009 2010 2012 2009 2010 2012 

R
2 0.95 0.96 0.97 0.48 0.44 0.30 

CV% 14.84 14.11 12.85 40.55 58.17 76.26 

F value (P) 
5.49 

(<0.0001) 
7.93 

(<0.0001) 
5.47 

(<0.0001) 
2.81 

(<0.0001) 
1.86 

(<0.0001) 
1.61 

(<0.0001) 

Z value (P) 
5.08 

(<0.0001) 
5.48 

(<0.0001) 
5.2 

(<0.0001) 
4.23 

(<0.0001) 
2.99 

(0.0014) 
2.42 

(0.0078) 

Heritability 0.93 0.96 0.97 0.64 0.46 0.38 
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