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In sugarbeet (Beta vulgaris L.) continuous improvement of yield depends upon
the accuracy and ease with which superior genotypes can be identified. Since root
yield is negatively associated with sucrose percentage [1,2], it is imperative that
selection is done on the basis of higher sucrose with optimum root yield. In the
integrated structure of the plant, various characters are inter-related with each other
either directly or indirectly. Therefore, selections made for one characters may lead
to correlated response in the other. In this background, study of character correlations
in populations subjected to various cycles of selection becomes more relevant.

Selection was started in two open pollinated populations namely Pant S-lO and
Pant Comp-3 of sugarbeet. Co-selection cycle was started by selecting 145 and 140
superior mother roots from two populations chosen on the basis of cercospora leaf
spot, (Cercospora bataticola) rating up to 5 and total soluble solids (T.S.S.) values
ranging from 17 to 24 per cent. These selected roots were planted in two intercross
plots in isolation at Auli, Joshimath. The seed was collected separately for each plant
at harvest. Thus single plant progenies (29 and 36 plant progenies) of these two
populations were planted in two replications alongwith check varieties at Pantnagar
in CI selection cycle for evaluation and further selection, saving some seed from
each progenies.

Remnant seed of Pant 5-10 and Pant Comp-3 which had shown higher total
soluble ·solids, sucrose percentage and low incidence of cercospora leaf spot during
root crop evaluation were planted for raising stecklings. These stecklings were kept
in trenches for thermal induction at Auli, Joshinath in winter and were planted in
spring after thermal induction. The seed harvested on (36) single plant progenies of
Pant S-10 and Pant Comp-3 were evaluated in replicated trial alongwith two check
varieties at Pantnagar in C2 selection cycle.

Remnant seed of Pant 5-10 and Pant Comp-3 progenies which had shown high
T.S.S., sucrose percentage and low incidence of cercospora leaf spots were separately
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bulked and two independent populations were planted in intercross block in isolation.
The seed was collected on the basis of single plant performance in 1985. These single
plant progenies of Pant S-10 (62) and Pant Comp-3 (34) were evaluated alongwith
two check varieties at Pantnagar in C3 selection cycle for root crop evaluation. Single
plant observations were recorded on the basis of randomly selected five plants except
root yield, top yield and gross sugar yield which were taken on plot basis. Following
character were observed. Number of leaves/plant, leaf length/plant in em, leaf width
in em/plant, 'leaf angle/plant, leaf area in em/plant, total soluble solids in
percent/plant, sucrose percentage/plant, root yield kg/plot, top yield kg/plot,
cercospora leaf spot (rating scale 0-10)/plant and gross sugar yield kg/plot. Correlation
between all plant characters under study at phenotypic level was estimated as per [3].

Significant negative correlation of number of leaves was observed with T.S.s.
at harvest in C2 cycle of selection of Pant Comp-3 (- 0.325)* population. The negative
association of leaves with T.S.S. at harvest might be due to the mutual shading of
leaves leading to inefficient photosynthesis and accumulation of T.s.S. [4].

Leaf length was positively associated with leaf width in C1 and C2 of Pant
5-10 (0.549**, 0.364*) and Pant Comp-3 populations (0.364* and 0.453*) The significant
positive association of leaf length with leaf area was found in all the cycles of
selection on both the populations. The leaf length showed negative significant
association with T.S.S. at harvest (-0.382*) in C2 population of Pant Comp-3.

Highly significant positive correlation of leaf width and leaf area was found
in all the cycles of selection in both the populations. The leaf width and leaf angle
showed significant positive association in C1 (Pant Comp-3) and C2 (Pant S-lO)
selection cycles [5]. Leaf area was found to be positively correlated with leaf angle
in C1 of Pant S-10 (0.352)* and Pant Comp-3 (0.331") populations. The significant
positive correlation of leaf area and top yield was found in C2 for Pant Comp-3
(0.393*) [6].

Leaf angle showed significant and positive association with sucrose % in C1
of Pant 5-10 population (0.383*). Such an association is expected as erect leaves
decrease mutual shading of leaves to increase the photosynthetic efficiency of plants
resulting in more accumulation of sucrose in roots. The significant and negative
correlation was found between leaf angle and cercospora leaf spot incidence in C1
(-0.427*) and C2 (-0.353*) cycles of Pant S-10 population.

The T.S.S. at harvest showed a positive correlation with sucrose percent for
Pant S-lO and Pant Comp-3 populations in all the selection cycles. However, the
association was significant only in C1 (0.542**) of Pant Comp-3 and C2 (0.542**) of
Pant S-10 population [8]. Thus the present study indicated that T.S.S. may be used
as a reliable basis for initial selection of sugarbeet genotypes for high sucrose.
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The sucrose percentage was found negatively associated with cercespora leaf
spot in all the cycles of selection for both the populations. The l'l''-,ults indicated that
high incidence of cerospora leaf spot has an adverse effect on :-ucrose percentage.
Significant positive association of sucrose percent with gross sugar yield/plot was
found in C1 (0.546"), C3 (0.491") of Pant 5-10 and C3 of Pant Comp-3 population
(0.409*) in conformity with the earlier results [1,6]. Highly significant positive association
of root yield/plot with gross sugar yield/plot was found in all the selection cycles
of both the populations [9,10]. Significant positive association of root yield/plot with
top yield/plot was found in C2 of Pant Comp-3 population (0.385). Positive association
of top yield/plot with gross sugar/plot was observed in all the selection cycles of
both the populations [11].
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