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ABSTRACT

Climate change, together with the widespread cultivation of a limited number of
sugarcane varieties, particularly DOA Khon Kaen 3 (DOA KK3), the vulnerability of
sugarcane production in Thailand to outbreaks of diseases and insect pests, resulting in
significant impacts on cane yield and quality. Consequently, farmers’ demand for new
sugarcane cultivars has markedly increased. The development and dissemination of new
sugarcane varieties with high cane yield and sugar content, strong adaptability, and the
capacity to serve as alternatives to dominant commercial varieties represent a key
strategy for risk reduction and the promotion of sustainable sugarcane production. During
2013-2024, Nakhon Sawan Field Crops Research Center developed the sugarcane variety
DOA Nakhon Sawan 2 (DOA NS2), a hybrid derived from Q85 (female parent) and DOA
U-Thong 8 (male parent). Selection and yield evaluations were conducted from 2017 to
2024 across 23 environments in plant cane, first ratoon, and second ratoon crops, with
comparisons to DOA KK3 and LK92-11. DOA NS2 achieved an average cane yield of 18.0
tons/rai, exceeding DOA KK3 and LK92-11 by 14% and 26%, respectively. The cultivar
exhibited an average sugar content of 14.2 CCS, resulting in an average sugar yield of
2.51 tons CCS/rai, which was 13% and 27% higher than the respective check varieties. In
addition, DOA NS2 is characterized by loose leaf sheaths that detach easily, making it
suitable for green cane harvesting; it maintains sugar content effectively until the late
milling season and shows moderate resistance to red rot and wilt diseases. Therefore,
DOA NS2 is a high-potential sugarcane cultivar that can serve as an alternative to reduce
reliance on a single dominant cultivar, mitigate risks from disease outbreaks and support

the sustainable development of sugarcane production in Thailand.

Keywords: Sugarcane, Breeding, Sugar, CCS, Cane yield.
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Figure 1 Characteristics of sugarcane variety DOA Nakhon Sawan 2



Year

2013

2014-2015

2015-2017

2017-2019

2020-2022

2017-2019

2022-2024

2022-2024

2024

2025

Activity

Make Crossing
Q85 (Female) x DOA UT8 (Male)
: 176 Seedlings

v

1°" Selection: 10 Clones
(Plant cane)

2" Selection: 2 Clones
(Plant cane and 1*" Ratoon crops)

Preliminary Trial
RCB 2 Replications:
21 Clones/Varieties
2 Environments
(Plant cane and 1* Ratoon crops)

Standard Trial
RCB 4 Replications:
10 Clones/Varieties
6 Environments
(Plant cane, 1 and 2™ Ratoon crops)

Reaction of Red Rot Wilt and Smut
Diseases

v

Farm Trial
RCB 4 Replications:
6 Clones/Varieties
13 Environments
(Plant cane, 1 and 2™ Ratoon crops)

Study on Sugar Accumulation

Farmers’ Preferences

i

Registered Variety

Location

Suphan Buri Field Crops Research
Center (SPFCRQC)

Nakhon Sawan Field Crops Research
Center (NSFCRQ)

NSFCRC

NSFCRC

NSFCRC, SPFCRC, Ubon Ratchathani
FCRC, Nakhon Ratchasima
Agricultural Research and

Development Center and Chai Nat

Farmer’s Field

NSFCRC

Farmers’ Fields in Nakhon Sawan,
Kampaengphet, Chaiyaphum,
Srakaew, Buriram, Nakhon
Ratchasima

NSFCRC

Farmers in Nakhon Sawan,
Kampaengphet, Kanchana Buri,
Lopburi, Chai Nat, Sing Buri, Tak,

Phetchabun, Nakhon Ratchasima,
Buriram, Lampang, Srakaew,
Chonburi, Sukhothai, Roi-Ed,

Phitsanulok, Nakhon Prathom,
Suphan Buri, Uthai Thani, and
Uttaradit

Figure 2 DOA Nakhon Sawan 2 varietal improvement flowchart
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Figure 3 Distribution and utilization of sugarcane variety DOA Nakhon Sawan 2
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Table 1 Yield performance of DOA NS2 compared to LK92-11 and DOA KK3

Variety Crop % Relative to
Plant 1 o Mean®  LK92-11 DOA KK3
cane! ratoon? ratoon?

Cane yield (ton/rai)

DOA NS2 19.8 16.9 17.4 18.0 126 14
LK92-11 14.3 14.5 14.1 14.3 100
DOA KK3 17.8 14.4 15.1 15.8 100
Sugar yield (ton CCS/rai)
DOA NS2 2.56 2.53 2.44 2.51 127 113
LK92-11 1.87 2.14 1.91 1.97 100
DOA KK3 2.34 2.13 2.19 2.22 100
CcGCs
DOA NS2 13.2 15.2 14.2 14.1 102 99.3
LK92-11 13.3 14.6 13.5 13.8 100
DOA KK3 13.3 14.7 14.5 14.2 100

! Averaged from 12 environments in plant cane of Preliminary trials (PT), Standard trials
(ST), and Farm trials (FT)

2 Averaged from 8 environments in the 1°* ratoon crop of PT, ST, and FT trials

* Averaged from 3 environments in the 2™ ratoon crop of ST and FT trials

4Averaged from 23 environments
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Table 2 Agronomic traits of sugarcane variety DOA NS2

Variety Trait!
Plant Stalk Single stalk Stalk/rai Internode
height (cm)  diameter (cm) weight (kg) length (cm)
DOA NS1 333 2.90 1.58 11,396 10.3
LK92-11 312 2.71 1.11 13,029 8.27
DOA KK3 295 2.79 1.47 10,392 9.85

! Trait means calculated from PT, ST, and FT trials

Table 3 Cane and sugar yield, Regression (b)), and Deviation from regression (S%d) for DOA
NS2 compared to LK92-11 and DOA KK3

Variety Cane Yield (ton/rai) Sugar Yield (ton CCS/rai)
Mean' b; S52d,; Mean' b; S2d,;

DOA NS2 18.0 1.06 ns 2.04 ns 2.25 1.01 ns 0.09*
LK92-11 17.1 0.93 ns 241 ns 213 092ns 0.09*

DOA KK3 13.2 1.01 ns 4.29 * 1.63 1.02 ns 0.17%*

! Mean vyield performance of FT, 6 locations in plant cane.
ns = Non-significant, *,** = Significant at p<0.05 and p<0.01

Table 4 Red rot wilt and Smut disease reaction in sugarcane variety DOA NS2 at
Nakhon Sawan Field Crops Research Center in 2017-2018

Variety/clone Red rot and wilt Variety Smut
No. of invaded Interaction % Interaction?
internodes Incidence
DOA NS2 2.54 MR DOA NS2 40.4 S
LK92-11 (R-check) 1.59 R LK92-11 (Rcheck)  15.7 MS
DOA KK3 (R-check) 1.67 R Marcos (S-check) 56.2 S
NSS08-52-4-2 (S-check) 7.39 HS

IR, resistant (1-2); MR, moderately resistant (2.1-4.0); HS, highly susceptible (>8)
2 MS, moderately susceptible (10-35%); S, susceptible (36-75%)
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Table 5 Sugar accumulation of sugarcane variety DOA NS2 compared to LK92-11 and
DOA KK3 in 2022-2024

Variety CCS Brix (°) Pol (%) Fiber (%) Purity (%)

Plant 1%  Plant 1 Plant 1 Plant 1 Plant 1%
cane Ratoon cane Ratoon cane Ratoon cane Ratoon cane Ratoon

121 14" 121 14" 121 14" 121 14™ 121 14

DOA NS2 15.0a 14.7 15.8 17.9a 18.2 19.5 15.5a 15.8 17.0 12.3 13.5a 13.2 90.0a 89.0 89.5
DOA KK3 13.5b 15.6 15.1 17.3b 18.9 19.5 14.5b 16.7 16.6 12.1 12.1b 13.4 87.6b 90.7 86.8

Means in the same column followed by the same letter are not significantly different at
p<0.05 by DMRT.

Table 6 Farmers’ preferences for sugarcane variety DOA NS2 in 2024

Percentage (%)"

Characteristics
Highly Moderately Less preferred Non-preferred

Good germination 89.5 10.1 0.4 0
Good tillering 82.9 17.1 0 0
Rapid growth 89.1 10.9 0 0
Stalk size 79.1 20.5 0.4 0
Canopy type 85.2 13.5 1.3 0
Few flowering 62.0 18.8 8.3 10.9
Easy leaf detrashing 76.4 19.2 35 0.9
Few hairs on the midrib 65.1 24.5 9.6 0.8
Non Lodging 717 23.1 4.3 0.9
High cane yield 89.1 10.5 0.4 0
High CCS 90.8 8.8 0.4 0
Drought tolerance 76.4 22.7 0.9 0

! Data was collected from a questionnaire given to 229 cane growers

-13-



Figure 4 Extending the utilization of sugarcane variety DOA Nakhon Sawan 2 to

farmers, sugarcane grower associations, and sugar mills
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