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Effect of straw and Inorganic fertilizer on root density and grain yield of rice (var. Bg 94-1) in 
the Low Country Intermediate Zone of Sri Lanka  
 
Effects of rice straw and inorganic fertilizer combinations on root density and grain yield of the 
direct seeded rice variety Bg 94-1 in the Low Country Intermediate Zone was investigated. 
Makandura, Walpita and Wariyapola were the three locations where the field experiment was 
conducted during Yala 1999 and Maha 1999/ 2000 for root density study. Six treatments were: 
1) [2S+Fa] straw 2 t ha-1 with chemical fertilizer mixture 'a'{=basal-N-15, P2O5-30, K2O-10; 3 
weeks after sowing (WAS)-N 25 and 6 WAS-N 60] kg ha-1}, 2) [3S+Fb] straw 3 t ha-1 with 
chemical fertilizer mixture 'b' {=(basal-N-15, P2O5-30, K2O-0; 3 WAS-N 25 and 6 WAS-N 35) kg 
ha-1}, 3) [2S-F] straw 2 t ha-1 without chemical fertilizer, 4) [3S-F] straw 3t ha-1 without 
chemical fertilizer, 5) [0S+Fc] chemical fertilizer mixture 'c'{=(basal-N-15,P2O5-30, K2O-20; 3 
WAS-N 25 and 6 WAS-N 60) kg ha-1}, without straw, and 6) [0S-F] no fertilizer & no straw, a 
control. A nested treatment arrangement was used in a randomized complete block design with 
two replicates at each location (total of 6 replicates). The plot size was 3 m x 6 m. Representative 
soil samples were collected at harvesting stage, using a 5 cm long PVC cylinder (Volume 80 
cm3). All above treatments were continuation of a long term organic matter study.  
  
Treatment 3S+Fb showed significantly higher root density than all other treatments in Yala 
1999. The increase of root density of 3S+Fb treatment was by 49, 77, 66, 77 and 219%over 2S+Fa, 
2S+Fa, 2S-F, 3S-F, 0S+Fc and 0S-F respectively. In Maha 1999/ 2000 the highest root density 
(3.94 cm-2) was observed in 3S+Fa. But it was significantly different from that of 2S-F and 3S-F. 
The increase of root density of 3S+Fb was by 29, 49, 58, 10 and 46.50% over 2S+Fa, 2S-F, 3S-F, 
0S+Fc, and 0S-F respectively. The root density was significantly different between locations in 
both seasons. The treatment 3S+Fa gave significantly a higher yield (1.76 t ha-1) than all other 
treatments in Yala 1999. However in Maha, the treatments 2S+Fa, 3S+Fb and 0S+Fc gave 
significantly higher yields of 2.45, 2.95 and 3.09 respectively over all other treatments. Straw at 
3 t ha-1 with chemical fertilizer (3S+Fb) was superior to others in increasing root density in 
both seasons. The root density was positively correlated with yield in both seasons indicating 
the root development due to organic matter addition was contributory for the yield increase.  
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A preliminary investigation towards developing molecular markers linked to blister blight 
disease resistance in Camellia sinensis L (Tea)  
 
Exobasidium vexans, pathogen of blister blight leaf disease, is a major threat for tea in Sri Lanka 
and breeding for blister blight resistance was recognized as a means of reducing the crop loss 
due to the disease. Tea Research Institute (TRI) has identified 26 tolerant to moderately tolerant 
clones for blister blight from Sri Lanka and are now aiming to introgress the trait to high 
yielding clones. In order to aid this breeding task by overcoming various problems associated 
with conventional breeding, possibilities were explored for using the DNA marker technique, 
Randomly Amplified Polymorphic DNA (RAPD) for tagging blister blight resistance.  
 
Bulk DNA of three groups of tea, tolerant, moderately tolerant and susceptible to blister blight 
were assayed for detection of specific markers by using 60 random 10-mer primers in the 
RAPD-PCR. The 20 primers detected 33 polymorphic fragments and among these, five strong 
fragments were specific to the tolerant group while 17 (9 strong and 8 faint) were common to 
tolerant and moderately tolerant groups. Furthermore, there were 2 fragments specific for 



moderately tolerant group and 5 were characteristic to the susceptible group. The ability shown 
by the RAPD technique to differentiate groups of tea clones, tolerant, moderately tolerant and 
susceptible to the disease blister blight, without time consuming large scale field evaluations, 
encourages the breeders to explore possibilities of tagging molecular-markers to blister blight 
resistance and use in marker assisted breeding.  
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Studies on cryopreservation of mature zygotic embryos of coconut (Cocos nucifera L.)  
 
Conservation of coconut genetic resources is of vital importance for present and future 
breeding programs. Cryopreservation is the only viable option for long-term conservation of 
coconut germplasm. The present study was undertaken with a view to develop an efficient 
protocol for cryopreservation of mature zygotic embryos of “Sri Lanka Tall” coconut.  
  
Two experiments were conducted with different methods of preculture and different durations 
of desiccation. The water loss from embryos during preculture and desiccation was monitored 
and recovery of embryos (indicated by embryo germination) after each treatment was studied. 
In Experiment 1, the embryos were precultured in a sucrose solution (0.5 and 1. 0 M) for 96 and 
120 h prior to desiccation by silica gel for 5, 10 and 15 h. The recovery rate of frozen embryos 
was influenced by the sucrose concentration, the duration of preculture and the duration of 
desiccation. Total inhibition of germination in frozen as well as many of the control embryos 
was observed when precultured in the higher concentration of sucrose (1.0 M). The highest 
recovery rate (40%) was observed in embryos precultured in the lower concentration of sucrose 
(0.5 M) for 120 h followed by 15 h exposure to silica gel. The corresponding water loss in this 
treatment was 62.9%.  
  
In Experiment 2, the embryos were desiccated by exposure to silica gel for 8, 10 and 12 h. This 
was followed by a cryoprotective treatment with 600 g L-1 glucose and 15% glycerol for 10 and 
15 h. A better recovery of embryos was observed in Experiment 2, when compared to 
Experiment 1. Thus the procedure followed in Experiment 2 was shown to be more effective for 
cryopreservation of mature embryos when compared to that of Experiment 1. The best 
treatment in Experiment 2 was 10 h desiccation followed by 15 h cryoprotective treatment, 
which gave rise to 60 % recovery in frozen embryos. The corresponding water loss in this 
treatment was 63.7%.  
  
The study clearly indicated that combined effect of both desiccation and preculture are critical 
in determining the success rate and both conditions need to be optimal in order to obtain high 
rates of embryo recovery.  
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Biochemical analysis of immature inflorescence explants of Coconut (Cocos nucifera L.) to 
support in vitro clonal propagation  
 
Immature inflorescence material is a promising source of explants for coconut tissue culture. 
However, a reliable protocol for regenerating plants from these explants is yet to be developed. 
Selection of inflorescence tissues at the correct developmental stage is vital for successful in 
vitro culture. Biochemical characterization of immature inflorescence explants at different 
stages of development could provide valuable clues in its morphogenic potential. Thus, 
accumulation of proline, starch and total sugar in a series of inflorescence maturity stages from 


