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Development of new type of sugarcane with high biomass productivity under
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ABSTRACT

Sugarcane wild relatives collected in Thailand is an attractive germplasm that can be
expected to improve sugarcane productivity and adaptability to adverse environment. This
collaborative research aims to develop breeding techniques and new breeding materials for
effective utilization of wild relatives for sugarcane breeding in the Northeast Thailand. In this
study, we collected agronomic data of Thai Erianthus germplasm and selected promising
breeding materials. To utilize early heading E. arundinaceus for sugarcane breeding, we
developed delayed heading technique which enable intergeneric crossing between early
heading E. arundinaceus and sugarcane breeding materials. Intergeneric F; hybrids between
sugarcane and E. arundinaceus were developed in Japan and Thailand, and their basic
agronomic traits and cytogenetic characteristics were evaluated. In Thailand, we selected
promising breeding materials from intergeneric F; hybrids. Furthermore, we continued back
crossing of interspecific hybrids which generated by crossing sugarcane and Saccharum
spontaneum, and promising BC; and BC, clones were selected. These information and new
materials which developed in this study will be important for sugarcane improvement of
productivity and adaptability to adverse environment in Thailand.
Key word: Sugarcane, Erianthus, Saccharum spontaneum, Intergeneric hybrid, terspecific

hybrid.
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Figure 1 Dry matter yield of 150 Thai Erianthus gsermplasm
I: E. arundinaceus type |, II: E. arundinaceus type Il, lll: E. arundinaceus type |l

Procerus: E. procerus, Sug.: Sugarcane variety, Nap: Napier grass.

PCA analysis (10 agronomic traits)

¢ Typel m Typell A Typelll X Procerus

PC1
cumulative contribution ratio : 62 %

Figure 2 PCA analysis of 10 agronomic traits of 150 Thai Erianthus germplasm
I: E. arundinaceus type |, II: E. arundinaceus type |I, lll: E. arundinaceus type lll,

Procerus: E. procerus.



Traits ‘ Candidate of breeding materials

Dry matteryielding | ThEO3-7 (1), ThE10-6(11), ThEO2-83(IlI)

No. of stalks ThEO03-2(1), ThE10-9(l), ThEOO-9(P)
Stalk length ThE99-54(1), ThE09-14(I1l), ThE10-6(11)
Stalk diameter ThE02-89(11), ThE99-133(1ll), ThEO1-46(1)

Rate of stalk part ThEO1-12(1), ThE98-4(lII), ThE98-242(lI)

Pithiness ThE10-19(11l), TREL0-18(I11), ThE10-20(11)

Brix ThEO08-2(I1), ThEO1-15(P), Open6(lIl)

Figure 3 Promising breeding materials selected from 150 Erianthus germplasm.
l: E. arundinaceus type |, II: E. arundinaceus type I, lll: E. arundinaceus type I,

P: E. procerus

Accession  Ratooning [T Jno [CIJeT
time _ average heading date
first | last
I heading I heading
Mar. —
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Figure 4 Effects of ratooning time and photoperiodic treatment on total heading periods

of Thai early heading E. arundinaceus accessions in 2014.

ND and PT refer to natural daylength and photoperiodic treatment, respectively.

The heading status of all heading stalks in each plot was recorded every

Mondays. The histogram at the bottom of this figure indicates the distribution of

the heading periods of KKFCRC’s sugarcane breeding materials (n=76) in

KKFCRC’s experimental fields from October 2011 to January 2012 under ND.
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Figure 5 Agronomical traits of inter-generic hybrids obtained between Saccharum spp.

hybrid (NiF8) and E. arundinaceus (JW4) in Japan.

red:sugarcane; green: Erianthus

Figure 6 GISH analysis of intergeneric F; hybrids obtained between Saccharum spp. hybrid
and E. arundinaceus in Japan. Saccharum chromosomes are visualized in red
and E. arundinaceous chromosomes are visualized in green. The numbers written

in right bottom corner indicate the number of chromosomes from each parent.

Figure 7 Root characteristics of intergeneric F; hybrid (J0O8-12) obtained between

Saccharum spp. hybrid and E. arundinaceus.
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Figure 8 Total fresh weight and Juice Brix of selected intergeneric F; hybrids in Thailand.
MPS: Multi Purpose Sugarcane varieties bred by interspecific crossing between

sugarcane and S. spontaneum.

KK3 E07-003 E07-009 E08-14
(sugarcane) (F1 hybrids) (F1 hybrids) (F1 hybrids)

Figure 9 The early growth traits of selected intergeneric F; hybrids on ratooning in KKFCRC field.
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Table 1 Agronomic traits of BC; clones.

Cane yield (t/ha) Sugar yield (t/ha) Fiber yield Brix Pol Fiber

Plant Ratoon 1 average Plant Ratoon1 average (t/ha) (%) (%) (%)
BC04-005 95 de 75 ¢ 85 de 11.5 bed 8.2 99c 99¢g 19.9 ab 16.2 abc 12.0f
BC04-023 79 e 83 c 8le 7.5d 9.3 84c 11.4 fg 19.2 be 15.1 bed 14.0 cde
BC04-120 117 a-d 89 abc 103 be 8.9 c¢d 8.1 85¢c 15.7a-d 16.9d 12.7 e 15.4 abc
BC04-229 131 a 113 a 122 a 9.3 c¢d 9.8 9.5¢ 179 a 17.9 c¢d 12.6 e 14.6 bed
BC04-264 112 a-d 92 abc 102 bed 10.6 cd 9.8 10.2 be 15.8a-d 19.0 be 15.0 bed 15.7 ab
BC04-291 98 cde 87 be 93 cde 9cd 7.9 85¢ 15.1 b-e  19.0 bc 14.2 de 16.3 a
BC04-588 101 b-e 99 abc 100 bed 10 cd 9 9.5¢ 14.3 cde 18.5bc 14.3 cde  14.5 bed
BC04-627 115a-d 110abc 113 ab 10.2 cd 9 9.6 ¢ 17.2 ab 18.2 cd 13.3 de 15.3 abc
BC04-768 112 a-d 87 be 99 bed 11.8 be 8 99c¢ 16.1 abc  20.0 ab 15.2bcd 16.4 a
K88-92 119 abe 83 ¢c 101 bed 15.1 ab 9.3 12.2 ab 12.7 ef 20.1 ab 16.5 ab 12.6 ef
KK3 123 ab 82 ¢ 102 be 17.1 ab 9.8 13.5a 13.3 def 21.1a 17.7 a 13.3 def
CV(%) 11.7 15.2 13.3 21.9 16.6 20.1 14.9 6.7 11.0 7.9
Table 2 Agronomic traits of BC, clones in the early selection stage.

Variety/clone Cane Sugar yield CCs Millable Dia. (cm) Fiber
yield t/ha t/ha stalk (ha) (%)

KK09-0512 38.8 3.71 9.6 62,981 2.4 14.2
KK09-0941 44.7 4.14 9.3 68,269 2.2 12.6
KK09-0857 39.9 4.55 11.7 45,192 2.6 11.1
KK09-0868 31.3 32.43 11.1 50,962 2.3 13.4
KK09-1301 41.0 3.80 9.1 51,675 2.3 12.3
KK09-0894 42.1 4.29 10.1 36,729 2.4 124
KK09-0939 50.9 6.46 12.6 63,438 2.6 11.2
KK88-92 27.5 3.16 11.5 37,019 3.0 9.5
KK3 30.4 451 14.4 48,804 3.0 10.9
LSD.05 18.3 1.96 1.8 22,211 0.3 1.9
CV (%) 29.2 29.3 7.6 24.2 5.6 7.4
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