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Abstract: The development of sugarcane (Saccharum officinarum L.) varieties in Thailand is relying on a
diversity of genetic resources. The morphological assessment of sugarcane varieties is necessary for
future sugarcane breeding programs. Therefore, the objectives of this study were (1) to evaluate
morphological diversity, and (2) to assess the cluster analysis of 27 morphological characters in
28 sugarcane varieties from five sources of variety: Kasetsart University (KU), Khon Kaen University
(KKU), Suphan Buri Field Crops Research Center (SBFCRC), Khon Kaen Field Crops Research Center
(KKFCRC) and Office of the Cane and Sugar Board (OCSB). This study was conducted in 2018 - 19 at
the farmer’s field in Bo Thong sub - district, Bang Rakam district, Phitsanulok. The experiment was arranged
in a randomized complete block design (RCBD) with four replications. Each genotype was cultivated
8-m long plot, consisting of four rows subplots. The length between rows was 1.65 m. There were 16 plants
in each row. Eight months after cultivation, 27 morphological characteristics were evaluated and
recorded following DUS descriptors. Morphological relationships were clustered by using the agglomerative
hierarchical cluster (AHC) analysis method. The results showed that the H, ranged 0.43 (OCSB) - 0.56
(KKFCRC). The cluster analysis based on morphotypes can be classified into 4 groups. The first cluster was
the biggest group composed of 13 varieties from three sources (OCSB, SBFCRC and KU), followed by the
second cluster composed of 12 varieties from five sources (OCSB, SBFCRC, KKU, KKFCRC and KU).

The small groups were the third and fourth clusters composed of 2 and 1 varieties from only OCSB sources,
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respectively. The morphological diversity data from this study can be used as a genetic resource for
sugarcane. Therefore, an appropriate conservation strategy should be adopted for these genetic resources

for breeding projects in the future.
Keywords: Sugarcane, morphological diversity, cluster analysis
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Table 1. Sugarcane varieties from different germplasm in Thailand

Germplasm No. Varieties

KU 6 TBy27-0590, TBy28-0348, TBy30-0464, TBy30-0484, KPS 07-17-83 and KPS 07-21-4
KKU 4 KKU99-01, KKU99-02, KKU99-03 and KKU99-06

KKFCRC 3 KKO07-250, KKO7-599 and Khon Kaen 3

SBFCRC 3 U-thong 12, U-thong 84-10 and U-thong 15

OCsB 12 Kpk98-51, CSB07-184, CSB07-199, CSB08-72, CSB08-101, CSB09-10, CSB09-11,

CSB09-15, CSB10-403, CSB10-458, CSB10-89 and LK92-11

KU, Kasetsart University Kamphaeng Saen Campus; KKU, Khon Kaen University; KKFCRC, Khon Kaen Field Crop Research

Center; Suphan Buri Field Crop Research Center; OCSB, Office of The Cane and Sugar Board
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Table 2. Morphological characteristics of sugarcane according to DUS descriptors by Anonymous (2009)

No. Variable Character and score
1 Plant: Growth habit, PGH Erect (1), Semi-erect (2)
2 Leaf sheath: Hairiness, LSH Absent (1), Sparse (3), Dense (5)
3 Leaf sheath: Shape of ligule, LSSL Strap-shaped (1), Deltoid (2), Crescent-shaped (3), Arch (bow) shaped (4)
4 Leaf sheath: Shape of inner Incipient (1), Deltoid (2) Dentoid (3), Unciform (4), Calcariform (5), Lanceolate (6), Falcate (7)
auricle, LSSIA
5 Leaf sheath: Color of dewlap, LSCD Green (1), Greenish-yellow (2), Yellow (3), Yellow-green (4), Brown (5), Purple (6)
6 Leaf blade: Curvature, LBC Erect (1), Curved tip (2), Arched (3)
7 Leaf blade: Width, LBW Narrow (< 3.0 cm) (3), Medium (3.0-5.0 cm) (5), Broad (>5.0 cm) (7)
8 Plant: Adherence of leaf sheath, PALS Weak (self de-trashing) (3), Medium (semi clasping) (5), Strong (tight clasping) (7)
9 Internode: Color (Not exposed to sun), Green (1), Green yellow (2), Green white (3), Yellow (4), Yellow green (5), Yellow white (6),
ICNS Orange white (7), Greyed green (8), Greyed yellow (9)
10 Internode: Color (Exposed to sun), ICES  Green yellow group (1), Yellow green group (2), Yellow group (3), Greyed group (4), Brown
group (5), Purple group (6)
11 Internode: Diameter, ID Thin (<2.2 cm) (3), Medium (2.2 — 3.0 cm) (5), Thick (>3.0 cm) (7)
12 Internode: Shape, IS Cylindrical (1), Tumescent (2), Bobbin shaped (3), Conoidal (4), Obconoidal (5), Curved (6)
13 Internode: Zig zag Alignment, IZA Absent (1), Present (9)
14 Internode: Growth crack (Split), IGC Absent (1), Present (9)
15 Internode: Rind surface appearance, Smooth (1), Corky patches only (2), Ivory marks only (3), Corky patches and ivory marks
IRSA present (4)
16 Internode: Waxiness, IW Light (3), Medium (5), Heavy (7)
17 Node: Shape of bud, NSB Ovate (1), Obovate (2), Oval (3), Round (4), Pentagonal (5), Rhomboid (6), Rectangular (7),
Triangular pointed (8), Beaked (9)
18  Node: Size of bud (Measured from base ~ Small (6 mm or less) (3), Medium (6-9 mm) (5), Large (9 mm or more) (7)
of bud to the tip), NSBT
19 Node: Bud groove, NBG Absent (1), Shallow (3), Deep (5)
20  Node: Bud cushion (Space between bud  Absent (1), Present (9)
base and leaf scar), NBC
21 Node: Bud tip in relation to growth ring, Below growth ring (1), Touching the ring (3), Above growth ring (5)
NBT
22 Node: Prominence of growth ring, NPG Weak (Not swollen) (1), Strong (Swollen) (9)
23 Node: Width of root band (Opposite to Narrow (3), Medium (5), Broad (7)
bud), NWR
24 Internode: Cross-section, IC Round (1), Oval (2)
25  Interode: Pithiness, IP Absent (1), Present (9)
26 Plant: Number of millable canes (NMC) Low (<3.0) (3), Medium (3.0 - 5.0) (5), High (5.1 = 7.0) (7), Very high (>7.0) (9)
per stool, PNMC
27  Plant: Cane height, PCH Short (<1.75 m) (3), Medium (1.75-2.5 m) (5), Tall (2.6 — 3.25 m) (7), Very tall (>3.25 m) (9)
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Table 3. Estimates of H’, partitioning into within and between sources for 27 morphological characters in

28 sugarcane varieties

Sources of varieties

No. Character code H' Hgy
KKU KU KKFCRC  OCSB SBFCRC
1 Plant: Growth habit, PGH 0.49 0.32 0.29 0.05 0.40 0.49 0.34
2 Leaf sheath: Hairiness, LSH 0.39 0.32 0.24 0.24 0.28 0.39 0.38
3 Leaf sheath: Shape of ligule, LSSL 0.12 0.10 0.06 0.1 0.1 0.1 0.10
4 Leaf sheath: Shape of inner auricle, LSSIA 0.46 0.28 0.25 0.29 0.29 0.15 0.18
5 Leaf sheath: Color of dewlap, LSCD 0.12 0.10 0.10 0.08 0.10 0.09 0.09
6 Leaf blade: Curvature, LBC 0.59 0.44 0.46 0.45 0.41 0.43 0.38
7 Leaf blade: Width, LBW 0.79 0.53 0.50 0.52 0.55 0.56 0.48
8 Plant: Adherence of leaf sheath, PALS 0.70 0.54 0.55 0.56 0.52 0.59 0.46
9 Internode: Color (Not exposed to sun), ICNS 1.01 0.90 0.83 0.82 0.90 0.94 0.78
10 Internode: Color (Exposed to sun), ICES 1.18 0.86 0.81 0.72 0.93 0.94 0.80
11 Internode: Diameter, ID 0.87 0.71 0.62 0.57 0.69 0.75 0.80
12 Internode: Shape, IS 0.80 0.62 0.59 0.68 0.88 0.34 0.49
13 Internode: Zig zag Alignment, IZA 0.71 0.51 0.51 0.40 0.69 0.20 0.23
14 Internode: Growth crack (Split), IGC 0.27 0.23 0.19 0.32 0.23 0.20 0.1
15 Internode: Rind surface appearance, IRSA 0.50 0.41 0.41 0.40 0.47 0.32 0.28
16 Internode: Waxiness, IW 0.99 0.70 0.69 0.68 0.63 0.68 0.76
17 Node: Shape of bud, NSB 0.98 0.82 0.76 1.10 1.41 0.22 0.40
18 Node: Size of bud (Measured from base of
0.90 0.57 0.40 0.48 0.54 0.36 0.69
bud to the tip), NSBT
19 Node: Bud groove, NBG 0.81 0.54 0.46 0.45 0.74 0.28 0.62
20 Node: Bud cushion (Space between bud base
0.99 0.85 0.88 0.76 0.77 0.60 0.75
and leaf scar), NBC
21 Node: Bud tip in relation to growth ring, NBT 0.83 0.62 0.64 047 0.64 0.39 0.75
22 Node: Prominence of growth ring, NPG 0.95 0.74 0.72 0.41 0.60 0.58 0.71
23 Node: Width of root band (Opposite to bud),
0.68 0.54 0.24 0.45 0.35 0.65 0.33
NWR
24 Internode: Cross-section, IC 0.83 0.57 0.56 0.45 0.74 0.25 0.28
25 Internode: Pithiness, IP 0.97 0.62 0.57 0.62 0.82 0.49 0.53
26 Plant: Number of millable canes (NMC) per
0.65 0.58 0.52 0.47 0.50 0.43 0.56
stool, PNMC
27  Plant: Cane height, PCH 0.17 0.1 0.08 0.08 0.05 0.09 0.09
Average 0.69 0.52
Mean + SE 0.48+0.06 047 +0.04 0.56 +0.06 0.43+0.05 0.46 +0.05

H’ diversity index for each character calculated from entire data set; H,,: average diversity index of each character for the 5 sources; Hg,/

H’ proportion of diversity within source; and (H" = H,)/ H" proportion of diversity between sources in relation to the total variation.
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Figure 1. Clustering of 28 sugarcane varieties into four groups using 27 morphological characters
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