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ABSTRACT: In the early stage of sugarcane selection, plants are usually selected based on visual characteristics.
However, due to the large number of sugarcane varieties, only the visual characteristics selection may have
opportunity to discard high quality of sugarcane. The objective of this research is to study the characteristics of
leaves, yield components and cane yield that are related to quality characteristics to be used indirect characteristic
for the early and high quality in the early stages of selection of 3 samples (plant cane and ratoon cane of the
second stage selection and plant cane of the third stage selection). There were 124 sugarcane varieties of 8 crosses
at 8 months used in this experiment by the measurement of (1) leaf characteristics (SCMR, number of fresh and dry
leaves per stem, leaf width and length, leaf area per stem), (2) yield components (plant height, stem diameter and
stalk number per rai), cane yield and (3) quality characteristics (amount of cane juice, amount of reducing sugar, CCS
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and maturity percentage). The study found that there was a significant correlation coefficient for 3 samples, SCMR
was positively correlated with amount of reducing sugar (0.39, 0.27 and 0.46), plant high with amount of cane juice
(0.38, 0.67 and 0.35), and negative correlation coefficient between SCMR with CCS. (- 0.20, - 0.53 and - 0.44). This
experiment showed that SCMR and plant high were the characteristics that could help in the selection of sugarcane
varieties with early and high-quality accumulation.

Keywords: sugarcane breeding; yield components; cane yield; CCS
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Figure 1 Average rainfall of 2018-2019 in Kamphaeng Saen, Nakhon Pathom, Thailand.
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Table 1 Mean, Minimum (Min) Maximum (Max), Standard deviation (SD) and Coefficient of variation (CV) for quality

characteristics of 3 samples at 8 months (N=124)

Characteristics Mean Min Max SD

Amount of cane juice (ml)

The second stage plant cane 347.62 a 340.65 351.30 6.04
The second stage ratoon cane 156.15 b 147.84 164.55 8.36
The third stage plant cane 32535 a 301.03 343.47 21.89
F-test x
CV (%) 5.95

Amount of reducing sugar (ug/ml)
The second stage plant cane 40.95 39.97 41.85 0.94
The second stage ratoon cane 31.58 30.31 33.26 1.52
The third stage plant cane 38.74 33.13 49.63 9.43
F-test ns
CV (%) 14.59

Ccs.
The second stage plant cane 6.16 b 6.02 6.28 0.13
The second stage ratoon cane 746 a 7.28 777 0.27
The third stage plant cane 8.40 a 7.48 9.22 0.87
F-test *
CV (%) 6.67

Maturity percentage (%)
The second stage plant cane 52.56 b 52.03 53.32 0.67
The second stage ratoon cane 67.55 a 66.32 69.22 1.50
The third stage plant cane 68.05 a 67.56 68.94 0.77
F-test e
CV (%) 1.42

The different letters within columns showed the significant difference by LSD at 0.05 level; ns, not significant at

P<0.05; *, *** significant for P<0.05, 0.001
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Table 2 Mean, Minimum (Min) Maximum (Max), Standard deviation (SD) and Coefficient of variation (CV) for leaf

characteristics of 3 samples at 8 months (N=124)

Characteristics Mean Min Max SD
SCMR (%)
The second stage plant cane 37.32 37.17 37.51 0.17
The second stage ratoon cane 36.43 35.61 36.18 0.33
The third stage plant cane 35.99 35.35 37.31 0.99
F-test ns
CV (%) 1.58

Leaf width (cm)

The second stage plant cane 571b 5.67 5.76 0.05
The second stage ratoon cane 552 c 5.46 5.55 0.05
The third stage plant cane 6.06 a 6.04 6.09 0.03
F-test o
CV (%) 0.80

Leaf length (cm)

The second stage plant cane 139.64 b 138.85 140.87 1.08
The second stage ratoon cane 130.36 ¢ 129.08 131.62 1.27
The third stage plant cane 142.25 a 141.67 143.05 0.72
F-test xx
CV (%) 0.83

No. fresh leaves/stem (leave)

The second stage plant cane 11.33 11.00 12.00 0.58
The second stage ratoon cane 10.67 10.00 11.00 0.58
The third stage plant cane 11.00 11.00 11.00 0.00
F-test ns
CV (%) 3.71

Leaf area/stem (cm?)

The second stage plant cane 5,162.90 a 5,070.63 5,245.51 87.84
The second stage ratoon cane 4,178.62 b 4,147.47 4,231.84 46.31
F-test xx

CV (%) 1.51

The different letters within columns showed the significant difference by LSD at 0.05 level; ns, not significant at

P<0.05; **, *** significant for P<0.01, 0.001
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Table 3 Mean, Minimum (Min) Maximum (Max), Standard deviation (SD) and Coefficient of variation (CV) for yield

components and cane yield of 3 samples at 8 months (N=124)

Characteristics Mean Min Max SD
Plant height (cm)
The second stage plant cane 222.88 a 221.52 223.62 1.18
The second stage ratoon cane 170.09 b 165.76 175.37 4.87
The third stage plant cane 220.83 a 206.11 233.91 13.97
F-test xx
CV (%) 4.44
Stem diameter (mm)
The second stage plant cane 28.46 b 28.37 28.55 0.09
The second stage ratoon cane 14.71 c 14.09 15.26 0.59
The third stage plant cane 29.64 a 29.33 29.87 0.28
F-test o
CV (%) 1.35
No. stem/rai (stem/rai)
The second stage plant cane 10,251.07 10,125.66 10,321.60 108.89
The second stage ratoon cane 11,601.82 10,268.35 13,268.98 1,527.89
The third stage plant cane 13,354.56 11,830.26 15,467.87 1,888.98
F-test ns
CV (%) 13.30
Cane yield (tons/rai)
The second stage plant cane 1332 b 12.73 13.64 0.51
The second stage ratoon cane 11.45b 10.45 12.45 1.00
The third stage plant cane 16.15 a 14.44 17.18 1.49
F-test x*
CV (%) 6.94

The different letters within columns showed the significant difference by LSD at 0.05 level; ns, not significant at

P<0.05; **, *** significant for P<0.01, 0.001
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Table 5 Correlation coefficients between yield components and cane yield with quality characteristics of 3

samples at 8 months. (N=124)

Characteristics Plant height Stem diameter No. stalk/rai Cane yield

Amount of cane juice

The second stage plant cane 0.38 *** 0.70 *** - 0.34 *** 0.22 *
The second stage ratoon cane 0.67 *** 0.65 *** -0.12 0.52 ***
The third stage plant cane 0.35 *** 0.68 *** -0.04 0.22 *

Amount of reducing sugar

The second stage plant cane -0.03 -0.01 - 0.30 *** - 0.32 ***

The second stage ratoon cane 0.30 *** -0.12 -0.03 0.09

The third stage plant cane 0.36 *** - 0.36 *** - 0.09 -0.11
Ccs.

The second stage plant cane 0.01 0.02 0.07 -0.11

The second stage ratoon cane - 0.34 *** -0.05 0.17 - 0.06

The third stage plant cane -0.25* 0.36 *** 0.05 0.10
Maturity percentage

The second stage plant cane -0.19* -0.11 -0.04 - 0.41 ***

The second stage ratoon cane - 0.46 *** -0.28 ** 0.16 -0.28 **

The third stage plant cane 0.21* - 0.50 *** 0.01 - 0.09

¥, ** ¥** significantly different at P<0.05, 0.01 and 0.001

LaNE1581984
N @vanny. 2521, 11353AN1slves. MAufigliun AugnERs WNINEIRENEASANERNS, NTINN.
YANA euwN. 2555, dlR: N1TWHUNMINAREY LazTTaTzideyaluiAdeduiiving “R7. diindium
I IFBNUATANENT, NTANN.
annflgnfoainetunsugy. 2563. feyagaleaivennuns. duiile 8 wewatey 2564,
dtnuanenssunsdosuaziimansie. 2547, mlnszinunwdesluduaide. u: lenansiineus e
inwnansvlsdenlnbudinnnnlsdeniudl 3. 12-17 nangnew 2567, quidaaiugramnssusesuaztinanae

AANAY, NYAULS.
diinnunugnssINsSosuashmanse. 2563, MenuaniuMsainIsUgndes Tn1swan 2562/63. uvdsiiun:
http://www.ocsb.go.th/upload/journal/fileupload/923-1854.pdf. fudle 2 NEWAIAN 2565.
diinnunagnTsINsSosuashmanse. 2564, MeuantuMsainIsUgndes Tn1swan 2563/64. uvdsdiun:
http://www.ocsb.go.th/upload/journal/fileupload/923-9200.pdf. fuidle 2 NEBNIAN 2565.
dtinnunngnssINsSosuasthmanae. sy, Aleuuztiugdes. USun oaulh din, ngumma.
153 BrnvieleBu. 2549. MusdesvesmTinedainuasmans uaznsUiuussiug. Tu: msflineusuidosnsilsdosoeied

UsgdnSan “iaswilsdon suil 17 26-27 Augneu 2549. Audideialsanssays, gnssags.



ununwss 51 atufl 3: 469-482 (2566)./doi:10.14456/kaj.2023.36. 482

Ali A, S.A. Khan, M. Tahir, A. Farid, A. Khan, S.M. Khan, and N. Ali. 2019. Clonal selection strategy in sugarcane
(Saccharum officinarum L.) based on the association of quality traits and cane yield. The Journal of
Animal & Plant Sciences. 29: 889-893.

Das, U.K. 1934. The sugar cane plant: A study of millable cane and sucrose formation. Hawaii Sugar Plant Research.
11: 251-317.

Hogarth, D.M. 1971. Quantitative inheritance studies in sugarcane Il. Correlations and predicted responses to
selection. Australian Journal of Agricultural Research. 22: 103-109.

Khan 1., S. Bibi, S. Yasmin, A. Khatri, N. Seema, and S. Abro. 2012. Correlation studies of agronomic traits for higher
sugar yield in sugarcane. Pakistan Journal of Botany. 44: 969-971.

Markwell, J., J.C. Osterman, and J.L. Mitchell. 1995. Calibration of the Minolta SPAD-502 leaf chlorophyll mater.
Photosynthesis Research. 46: 467-472.

Nelson, N. 1944. A photometric adaptation of the somogyi method for the determination of glucose. Journal of
Biological Chemistry. 153: 375-380.

Singles, A., and R.A. Donaldson. 2000. The effect of row spacing on an irrigated plant crop of sugarcane variety NCo
376. pp. 151-154. In proceedings of South African Sugarcane Research Institute.

Tai, P.Y.P., and J.D. Miller. 1989. Family performance at early stages of selection and frequency of superior clones
from crosses among canal point cultivars of sugarcane. Journal of the American Society of Sugar Cane
Technologists. 9: 62-70.

Tena E., F. Mekbib, and A. Ayana. 2016. Correlation and path coefficient analyses in sugarcane genotypes of Ethiopia.
American Journal of Plant Sciences. 7: 1490-1497.

Thompson, G.D. 1988. The composition of plant and ratoon crops of variety N14 at Pongola. pp. 185-189. In
proceedings of South African Sugarcane Research Institute.

Venables, W.N., D.M. Smith, and the R Core Team. 2020. An introduction to R. Available: https://cran.r-
project.org/doc/manuals/r-release/R-intro.pdf. Accessed Jun. 10, 2020.



