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ABSTRACT: Germplasm evaluation plays an important role regarded as a major step towards the
achievement of sugarcane breeding programs. The objective of this study was to evaluate the genetic
diversity of sugarcane based on physiological traits and agronomic traits. The sugarcane germplasm
83 clones were evaluated and identified. The experiment design was used randomized complete block
design with two replications. The plot was grown in 2 rows, 5 meters long and 1.5 meters spacing
between rows. The experiment was conducted at the experimental research and development station,
Mitr Phol Company, Nong Ruea District. Khon Kaen province during January 2014 to January 2015.
Data were collected for morphological traits at 3, 6 and 9 months including chlorophyll fluorescence
(Fv/Fm) and SPAD chlorophyll meter reading (SCMR). The agronomic traits were recorded at 12
months including cane yield, stalk length, single stalk weight, stalk diameter, number of stalk per stool
and brix value were recorded at 10, 11 and 12 months. The results indicated that, the highest chlorophyll
fluorescence (Fv/Fm) at 3, 6 and 9 months were Co1148, M147/158, Phil54-52 and M93/48 and the
highest SPAD chlorophyll meter reading at 3, 6 and 9 months were MPT04-55, MPT08-191, C87-51
and H59-3775. The genotype had the highest cane yield and single stalk weigh were CP75-324 and
CP76-340. In yield component, stalk length and stalk diameter were Nco293 and K92-80, number of
stalk per stool were DB7160 and CP65-350. The genotype with the highest brix value at 10, 11 and
12 months were CAC57-13, MPT04-55, LF63-2705 and Mossman. Evaluation genetic diversity of
sugarcane germplasm based on morphological traits and agronomic traits, which 83 clones of sugarcane
could be grouped into nine clusters. From this study, the data can be used as a basis for sugarcane
breeding to improve yields and sugar content of sugarcanes in the future.

Keywords: sugarcane breeding, SPAD chlorophyll meter reading, yield, yield component, brix
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Figure 1 Rainfall (mm), maximum temperature (Tmax) (oC), minimum temperature (Tmin) (oC)

and relative humidity (%) during the experimental period.
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Table 1 Minimum (Min), Mean, Maximum (Mix), standard deviation (SD) and coefficient of

variation (CV) of stalk length (cm.), number of stalk/stool, stalk diameter (cm.), single

stalk weight (kg./stalk), cane yield (kg./m?) and brix value at 10, 11 and 12 months

among 83 sugarcane clones

Brix value

Stalk No. of stalk / Stalk Single stalk Cane

length stool diameter weight yield 10 months 11 months 12 months
Min 178.83 3.50 2.08 0.28 6.00 11.45 14.50 15.10
Mean 256.62 5.36 2.87 1.17 18.08 17.54 20.00 19.95
Max 321.67 7.67 3.98 2.75 39.80 22.90 25.50 23.50
SD 26.62 0.93 0.41 0.47 6.72 2.48 2.62 2.03
CV (%) 10.37 17.33 14.14 40.28 37.19 14.16 13.10 10.18
F-test . ok . ok ok . ok ok

** Significant at 0.01 probability levels, Mean in the same column with the same letters are not

significantly different by 95% LSD.
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(Table 2)

Table 2 Minimum (Min), Mean, Maximum (Mix), standard deviation (SD) and coefficient
of variation (CV) of SCMR and chlorophyll fluorescence (Fv/Fm) at 3, 6 and 9 months

among 83 sugarcane clones.

SCMR Fv/Fm
3 months 6 months 9 months 3 months 6 months 9 months

Min 35.60 35.20 32.50 0.69 0.70 0.67
Mean 42.30 43.62 41.36 0.76 0.75 0.73
Max 49.50 49.80 48.50 0.80 0.79 0.79
SD 2.85 2.91 3.42 0.02 0.02 0.03
CV (%) 6.73 6.66 8.27 2.35 2.29 3.53
F-test ns > > ns > *

" and ** is non significant and significant at 0.01 probability levels respectively, Mean in the same

column with the same letters are not significantly different by 95% LSD.
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Figure 2 Relationship between cane yields and number of stalk/stool (a), single stalk weight
(b), stalk length (c) and stalk diameter (d) among 83 sugarcane clones.
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Figure 3 Relationship between cane yield and brix value at 10, 11 and 12 months among
83 sugarcanes clones.



KHON KAEN AGR. J. 47 (4) : 761-772 (2019). /doi: 10.14456/kaj.2019.72 769

NAKNAANUANHUENINETIINGN

ANNNIATIEIAINFNTUTIZNIN
NANAR WATANHLEYNETINNTa98asia 83
Trauiug wudnuan@s lddpudunusiuaTil
Anddintesdly  Anaslsadnigenise
WIUF 197Y 3, 6 UAT 9 LABY WEWLIHAKART
ANNANRUENaUALATANTsdNTed
lu fiang 3 1hau (Figure 4) UATWLINALARNT
AMNANAUENSaUTUAIARalsadvgeaLsd
L6 91818 9 LAY (Figure 5) TUMMNEAININ

U = b4 1 a o o
ANANITENEN AT AN AA ST AA gD BT AL TS

9 =00k e i d
= CFre3dlg !
.
.

0 L oS
£ . L
"; 25 . 4 ° . [']
& | ] e -
3 .‘ H ~.‘ .". uere
B S e S -
g oo ™! "."’n o ®
3w e e e oo

» o !
5 J L] 1.
2 T T 1

40 o
r=0.23ns
35
30 J

25 4

Cana yiak [kg.fm)
B

&= @

SCMR at 9 months

ud":mmﬁ'Li,mmﬁqﬂizam%mvmmﬁ“\iLmﬁxﬁum
1evdeeniulilfianidenandnudadngla A
dudnwoizAnans  Asldaimnsaiinndniaen
Wudeenwdenls Taunnseainaeauaras
(2540) wmma‘wmmﬂwmwu [ REREPR
Fusiusantiu fm@mmmmm@wuﬁmim@wh
Tuns@nEiANmaInane mmlumm@u
auasreddAnEnTse dannuuissougs e
azilunapsanisAndennauding  ieldly
nnsasvgnanulasanisliulaiugées

Cane yiak (kg ')

SCMR at6 months
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Figure 5 Relationship between cane yield (kg/m2) and chlorophyll fluorescence (Fv/Fm) at 3, 6

and 9 months among 83 sugarcanes clones.
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Figure 6 Dendrogram of cane yield (CY), stalk length (STL), single stalk weight (STW), number
of stalk/stool (STN) and stalk diameter (STD), at harvest, brix value at 10, 11 and 12
months and chlorophyll fluorescence (Fv/Fm) and SCMR at 3, 6 and 9 months among 83
sugarcane clones.
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