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A High Sugar-Yielding Sugarcane Variety “DOA Nakhon Sawan1”
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ABSTRACT

The demand for high-yielding and high-sugar-content sugarcane varieties
continues to rise. In response, Nakhon Sawan Field Crops Research Center developed
the sugarcane variety DOA Nakhon Sawan 1, which was derived from a cross between
Q76 and CP63-588 in 2010. Selection and yield evaluations were conducted between
2011 and 2021, focusing on high cane and sugar yields, ratooning ability, and adaptability.
DOA Nakhon Sawan 1 exhibits a high average commercial cane sugar (CCS) content of
15.77, which is 10% and 7% higher than LK92-11 and DOA Khon Kaen 3, respectively.
The variety's average cane yield of 18.0 tons/rai is comparable to these widely grown
varieties. In comparison, its sugar yield reaches 17.6 tons CCS/rai, surpassing LK92-11 by
18% and remaining comparable to DOA Khon Kaen 3. Additionally, DOA Nakhon Sawan 1
demonstrates moderate resistance to red rot wilt diseases and strong adaptability.
Officially released on July 12, 2022, DOA Nakhon Sawan 1 has been widely adopted,
benefiting sugarcane farmers, farmer associations, sugar factories, and collaborative
sugarcane farming initiatives. Its expansion aligns with the 2023-2027 strategic
development plan for enhancing high-quality sugarcane cultivation under the Bio-Hub
upstream production system in Nakhon Sawan Province. Between 2022 and 2025, seed
cane multiplication has covered approximately 10,380 rai. Given its promising agronomic
performance and economic benefits, DOA Nakhon Sawan 1 represents a valuable
alternative for increasing farmers' income and supporting the sustainable development
of Thailand’s sugarcane and sugar industry.

Keywords: Sugarcane, Breeding, Sugar, CCS, Cane yield.
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Figure 2 Characteristics of sugarcane variety DOA Nakhon Sawan1
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Figure 3 Distribution and Utilization of DOA Nakhon Sawan 1
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Table 1 Yield performance of DOA NS1 compared to LK92-11 and DOA KK3

12

Variety Crops % Relative to
Plant 1% 2 Mean®  LK92-11  DOA
cane' ratoon? ratoon® KK3

Cane yield (t/rai)

DOA NS1 20.84 16.12 15.61 18.02 106 93

LK92-11 21.10 15.08 14.09 17.00 100

DOA KK3 22.92 17.00 16.28 19.37 100

CcGCs

DOA NS1 15.35 15.73 16.25 15.77 110 107

LK92-11 13.90 14.15 15.00 14.35 100

DOA KK3 13.90 15.00 15.25 14.72 100

Sugar yield (t CCS/rai)

DOA NS1 3.23 2.49 2.56 2.82 118 100

LK92-11 2.81 2.07 2.11 2.52 100

DOA KK3 3.20 2.52 2.58 2.82 100

1Averaged from 9 environments in plant cane of Preliminary trials (PT), Standard trials (ST), and Farm

trials (FT)

z Averaged from 7 environments in the 1% ratoon crop of PT, ST, and FT trials
® Averaged from 5 environments in the 2™ ratoon crop of ST and FT trials

* Averaged from 21 environments

Table 2 Agronomic traits of DOA NS1

Variety Trait!
Plant Stalk Single stalk Stalk/rai Internode
height (cm)  diameter (cm) weight (kg) length (cm)
DOA NS1 303 2.78 1.53 12,134 10.8
LK92-11 263 2.73 1.37 13,705 9.4
DOA KK3 284 2.83 1.60 12,396 10.2

! Trait means calculated from PT, ST, and FT trials
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Table 3 Cane and sugar yield, Regression (b)), and Deviation from regression (S%d) for DOA
NS1 compared to LK92-11 and DOA KK3

Variety Cane Yield (t/rai) Sugar Yield (t CCS/rai)
Mean'! b; S2d; Mean! b; S2d.;
DOA NS1 21.83 1.08™ 1.67™ 346a 1.32™ 0.10™
LK92-11 21.10 0.81™ 2.73* 302b 0.78™ 0.04™
DOA KK3 23.91 1.01™ 1.39™ 346a 1.02"™ 0.04™

' Mean yield performance of FT, 6 locations in plant cane.
ns = Non-significant, * = Significant at P=0.05
Table 4 Red rot wilt and Smut disease reaction in sugarcane variety DOA NS1 at
Nakhon Sawan Field Crops Research Center in 2014-2015

Variety/clone No. of  Redrotand Variety % Smut
invaded  wilt disease incidence reaction®

internodes  reaction’

DOA NS1 3.38 MR DOA NS1 24.6 MS

LK92-11 (R-check) 1.39 R LK92-11 (R-check) 11.6 MR

DOA KK3 (R-check) 2.37 MR Marcos (S-check) 49.3 MS

NSS08-52-4-2 13.7 HS

(S-check)

'R, resistant (1-2); MR, moderately resistant (2.1-4.0); HS, highly susceptible (>8).
MR, moderately resistant (7-20%); MS, moderately susceptible (21-60%).

Table 5 Agronomy Nitrogen Use Efficiency (ANUE) (ton/kg N) under different Nitrogen
fertilizer managements in Ta Khli soil series during 2019-2020; Plant cane

Fertilizer Management Variety/clone (A) Mean
(N-P,05-KO kg/rai) (B) DOA NS1 KKO7-250 DOA KK3 (B)
0-6-12 - - - -
7.5-6-12 0.18 0.00 0.43 0.20
15-6-12 0.18 0.22 0.42 0.27
22.5-6-12 0.09 0.06 0.26 0.14
30-6-12 -0.02 0.07 0.20 0.08
Mean (A) 0.11 0.09 0.33

Agronomic Nitrogen Use Efficiency (ANUE) = Cane yield (tons) / Nitrogen fertilizer use (kg N)
Soil analysis; pH = 8.22, Organic Matter (%) = 1.25, Available Phosphorus (mg/kg) = 11.5 and
Exchangeable Potassium (mg/kg) = 85
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Table 6 Water Use Efficiency (WUE) (k¢/mm.) under different water managements in
Lopburi soil series during 2019-2020; Plant cane

Water management (A)

E/Ba)rlety/done Rainfed condition Waggf,/('f:')%agg 3 \Water irrigated at 100 % of M(eBe)m
(817 mm.) (1.281 mm.) ETc (1,730 mm.)

DOA NS1 13.70 18.60 19.93 1741 b

KKO7-250 18.05 22.68 20.45 20.39 a

DOA KK3 13.48 15.70 18.03 15.73 b

Mean (A) 15.08 b 18.99 a 19.47 a

CV.(a) =10.10% CV.(b) =14.10% F-test: A=*, B=*, AxB=ns

Water Use Efficiency (WUE) = Cane yield (kg) / Irrigated water amount (mm.)

Means in the same column followed by the same letter are not significantly different at p=0.05 by

DMRT.

Table 7 Farmers’ preferences for sugarcane variety DOA Nakhon Sawan1 in 2020-2021
Percentage (%)"

Characteristics Highly Moderately Less Non-
preferred preferred  preferred  preferred
Good germination 76 20 4 -
Good tillering 68 20 12 -
Rapid growth 80 16 a4 -
Stalk size 72 28 - -
Canopy type 83 17 - -
Few flowering 90 10 - -
Easy leaf detrashing 67 20 13 -
Few hairs on the midrib 76 24 - -
Non Lodging 88 8 a4 -
High cane yield 87 13 - -
High CCS 91 9 - -
Drought tolerance 67 29 a4 -

" Data was collected from a questionnaire given to 25 cane growers in Nakhon Sawan, Sing Buri,
Uthai Thani, Chai Nat, Chaiyaphum, Maha Sarakham, Khon Kaen, and Nakhon Ratchasima
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Figure 4 Extending the utilization of sugarcane variety DOA Nakhon Sawanl to farmers,
sugarcane grower associations, and sugar mills



