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ABSTRACT

In sugarcane improvement program, there are a number of cane progenies derived from crosses between
superior parental clones. In early stage of selection, cane progenies are grown as individual plant per hill.
The breeder then selects them based on high yield and commercial cane sugar (C.C.S.). Cane yield is more
sensifive to environments as compared to C.C.S. value. Thus the breeder can select high C.C.S. clones in early
stage of cane breeding. However, to assess for C.C.S. is tedious. An alternative is to predict the C.C.S. from
its components, viz. brix, Pol, fibre and purity. Three objectives of this study are, (i) to determine effect of
female parent on precision of C.C.S. prediction, (ii) to examine major components effecting C.C.S. prediction
in plant and ratoon cane, and (iii) to develope appropiate equations to predict C.C.S. value. Results from this
study indicated that Pol and brix combined with Pol are appropriate variables for C.C.S. prediction both in
planted cane and ratoon cane. Brix with Pol equation provided only slightly higher R? value than Pol equation.
Thus Pol equation should be a better equation for C.C.S. prediction. Female parents were found influencial
on the C.C.S. precision, but not when C.C.S. was predicted from Pol.
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Table 1  Simple linear regression equations of C.C.S. on each of 4 different components and R2 in
plantcane, first ratoon, second ratoon, and all of the three crops.
Cane crop C.C.S. on brix (BR) R2 (%) C.C.S. on Pol (PO) R2 (%)
Plant cane C.C.S.=-1.41 +0.73(BR) 49.36 C.C.S. = -2.12 + 0.88(PO) 91.06
Ratoon 1 C.C.S.=-1.23 +0.72(BR) 68.23 C.CS. = -1.21 + 0.83(PO) 89.63
Ratoon 2 C.CS.=-2.20+0.73(BR) 31.39 C.C.S. = -3.49 + 0.94(PO) 88.22
All three crops  C.C.S.=-0.92 + 0.70(BR) 58.88 C.C.S. = -1.38 + 0.84(PO) 88.19
C.C.S. on fibre (FD) C.C.S. on purity (PU)

Plant cane C.C.S. =12.93 + 0.07(FI) 0.37 C.CS.= -13.13+031(PU)  63.41
Ratoon 1 C.C.S. =13.53 - 0.07(FI) 0.51 C.CS.= 2.65+0.12(PU) 16.87
Ratoon 2 C.CS.=15.16 - 0.17(FD) 1.48 C.CS.= -798+0.25PU) 6782
All three crops  C.C.S. =13.61 - 0.03(FD) 0.09 C.CS. = -374+020(PU)  24.02
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Table 2 Multiple linear regression equations of C.C.S. on 2 out of 4 different components and R2 in
plantcane, first ratoon, second ratoon, and all of the three crops.

Cane crop C.C.S. on brix and Pol R2 (%) C.C.S. on brix with fibre R2 (%)
Plant cane C.C.S. =142 - 0.51(BR) + 1.27(PO) 9715 C.CS. =-0.33+0.79(BR) - 0.20(FD 52.11
Ratoon 1 C.C.S. =-0.33 - 0.22(BR) + 1.00(PO) 90.70  C.C.S. =-1.09 +0.71{(BR) - 0.01(FI) 68.24
Ratoon 2 C.CS. = 0.22-0.33(BR) + 1.13(PO) 91.27  C.C.S. =-0.56+0.72(BR) - 0.13(FI) 32.29
All three crops ~ C.C.S. = 0.09 - 0.29(BR) + 1.09(PO) 90.30  C.C.S. =-0.52+ 0.70(BR) - 0.04(I'T) 59.00
C.C.S. on brix and purity C.C.S. on Pol and fibre
Plant cane C.CS. =-2152+0.59BR) + 0.27(PU) 94,19  C.C.S. =-048 +0.92(PO) - 0.22(FI) 94.31
Ratoon 1 C.C.S. =-1091 + 0.71(BR) + 0.11(PU) 74.69  C.C.S. =-0.01 +0.83(PO) - 0.11(F) 90.68
Ratoon 2 C.C.S. =-20.02 + 0.63(BR) + 0.24(PU) 90.87  C.C.S.=-247 +0.94(PO) - 0.01(FD) 88.57
All three crops C.C.S. =-14.79 + 0.66(BR) + 0.17(PU) 7645  C.CS. =-0.19+0.85P0) - 0.12(F) 89.50
C.C.S. on Pol and purity C.C.S. on fibre and purity
Plant cane C.C.8 =917 +0.70(PO) + 0.12(PU) 96.53  C.CS. =-13.48 + 0.03(I'T) + 0.31(PU) 63.50
Ratoon 1 C.C.S. =-3.17 + 0.82(PO) + 0.03¢PU) 89.93  C.CS. =335-0.11F) + 0.13(PU) 18.21
Ratoon 2 C.C.S. =-6.74 + 0.74P0O) + 0.08(PU) 91.22  C.CS. =-6.76-0.10(FI) + 0.25(PU) 68.31
All three crops  C.C.S. = 4.52 + 0.7%PO) + 0.05(PU) 89.22  C.C.S. = -3.06 - 0.11(FI) + 0.20(PU) 2514

Table 3 Multiple linear regression equations of C.C.S. on 3 out of 4 different components and R2 in
plantcane, first ratoon, second ratoon and all of the three crops.

Cane crop C.C.S. on brix, Pol and purity R2 (%) C.C.S. on brix, Pol and fibre R2 (%)

Plant cane CCS. = 130-0.51(BR) + 1.27(PO) + 0.00(PU)  97.15 C.CS.=227-046(BR) + 1.26(PO) - 0.16(F) 98.93

Ratoon 1 C.CS. = -0.53 - 0.22(BR) + 1.03(PO) + 0.00(PU) 90.70 C.CS.=159-030(BR) + LILPO)-0.14F) 9248

Ratoon 2 C.CS.=072-035BR) + L.15(PO)- 0.0L(PU)  91.27 CCS.=124-033(BR) + L.12(PO) - 0.08(FT) 91.62

C.C.S. = -0.12-0.28(BR) + 1.08(PO) + 0.00(PU) 90.31 C.C.S.=178-0.33(BR) + L.14(PO) - 0.14(F1) 99.25

All three crops

C.C.S. on brix, purity and fibre

C.C.S. on Pol, purity and fibre

Plant cane
Ratoon 1
Ratoon 2

All three crops

C.C.S. =-20.43 + 0.64(BR) + 0.25(PU) - 0.18(FI)
C.C.S. =-10.52 + 0.71(BR) + 0.12(PU) - 0.06(F])
C.C8.=-19.09 + 0.62(BR) + 0.24(PU) - 0.07(FI}
C.CS.=-14.14 + 0.66(BR) + 0.18(PU) - 0.10(ET)

96.43
74.98
91.12
77.46

C.CS. =-7.13 + 0.75(PO) - 0.1 L(PU)Y - 0.17(FFT) 98.61
C.CS. =249 +0.82(PO) + 0.01(PU) - 0.12(FT) 91.20
C.CS. =-5.77 + 0.74(PO) + 0.08(PU) - 0.08(FT) 91.53
C.C.S. =-3.70 + 0.80(PO) + 0.05(PU) - 0.13(FI) 90.87
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Table 4  Simple linear regressionequations of C.C.S. on each of 4 different components andR2 on seven
maternal sugarcane varieties.

Variety C.C.S. on brix R2 (%) C.C.S. on Pol R2 (%)
UT1 C.C.S. = -433 + 0.88(BR) 82.93 C.CS. = -2.10 + 0.89(PO) 92.64
Q67 C.CS.= 0.51 +0.64(BR) 23.17 C.CS.= 2.07 +0.66(PO) 34.59
F160 C.CS.= -6.10 + 0.93(BR) 64.19 C.C.S. = -2.96 - 0.92(PO) 95.84
F172 C.CS.= 3.68 + 0.45(BR) 38.09 C.C.S. = -0.11 + 0.76(PO) 81.07
Co775 C.CS.= -279 +0.79(BR) 57.58 C.CS. = -0.93 +0.82(PO) 72.42
CP34-79 C.C.S. = -3.70 + 0.83(BR) 61.93 C.CS.= -1.77 + 0.84(PO) 9221
C.C.S. on fibre C.C.S. on purity
UT1 C.C.S. = 13.68 - 0.02(FI) 0.02 C.CS.= -27.04+ 047(PU) 55.05

Q67 C.C.S. = 13.39 - 0.03(FI) 0.03 C.CS.= -1.20+0.17(PU) 18.15
F160 C.CS.= 11.97 - 0.11(FI) 0.78 C.CS.= -13.65+ 0.32(PU) 71.75
F172 C.CS.= 9.82+0.29(FD) 9.32 CCS.= -1.74+0.17(PU) 27.18
Co775 C.C.S. = 13.69 - 0.03(FI) 0.04 C.C.S.= -11.78 + 0.03(PU) 38.08
CP34-79 C.C.S. = 13.01 - 0.09(FI) 1.23 C.CS.= -9.57+0.27(PU) 54.89

Table 5 Multiple linear regression equations of C.C.S. on 2 out of 4 different components and RZ on
progenies of seven maternal parents.

Variety  C.C.S. on brix and Pol R2 (%) C.C.S. on brix and fibre R2 (%)

UT1 C.CS.
Q67 C.CS.
F160 C.CS.
F172 C.CS.
Co775 C.CS.
CP34-79 C.CS.

-0.41 - 0.42(BR) + 1.27(PO) 9374 C.CS.
-1.52 + 0.06(BR) + 0.70(PO) 34.64 CCS.
-0.14 - 0.35(BR) + 1.17(PO) 9779 C.CS.
1.10- 0.36(BR) + 1.12(PO) 88.24 C.C.S.
0.06 - 0.18(BR) + 0.97(PO) 7286 C.CS.
-0.48 - 0.16(BR) + 0.96(PO) 9282 CCS.

-3.59 + 0.88(BR) - 0.07(FI) 82.57
-1.52 + 0.66(BR) - L.16(FI)  24.01
-6.70 + 0.93(BR) - 0.00(FT)  64.19
2.46 + 0.42(BR) + 0.17(FI)  41.29
-2.63 +0.79(BR) - 0.02(FI)  57.83
-4.79 + 0.83(BR) - 0.09(FI)  63.07

| | | {1
U | B |

It
1}

C.C.S. on brix and purity C.C.S. on Pol and fibre

UT1 C.CS.= -1931 +0.70(BR) + 0.22(PU)  90.53 C.C.S.= -0.93 +0.89(PO) - 0.1 1(FI) 93.10

Q67 C.CS.= -9.48+ 0.54(BR) + 0.14(PU) 3433 CCS.= 3.51+0.68(PO) - 0.17(FI) 35.59
1160 C.CS.= -1997 +0.64(BR) + 0.24(PU)  97.67 C.C.S.= -1.97 + 0.94(PO) - 0.12(F) 96.85
F172 C.C.S. = -2048 +0.61(BR) + 0.25(PU)  92.24 C.C.S.= -0.10 + 0.76(PO) - 0.00(FT) 81.08
Co775 C.C.S. = -16.70 + 0.65(BR) + 0.20(PU) 7291 C.C.S.= 0.39 + 0.83(PO) - 0.14(FT) 73.58

CP34-79 C.C.S.= -19.53 + 0.68(BR) + 0.22(PU) 9499 C.C.S.= -0.89 + 0.89(PO) - 0.06(FI) 64.26

C.C.S. on Pol and purity C.C.S. on fibre with purity

UT1 C.C.S. = -7.99 + 0.80(PO) + 0.09(PU) 93.58 C.C.S.= -25.79-0.26(FI) + 0.48(PU) 57.41

Q67 C.C.S. = 1.58 +0.64(PO) + 0.01(PU) 3462 C.CS.= -1.58-0.53(F) + 0.24(PU)  24.94
F160 C.CS. = -7.10 + 0.76(PO) + 0.08(PU) 97.78 C.C.S.= -13.03 - 0.13(F) + 0.33(PU)  72.90
F172 C.C.S.= -7.88 +0.70(PO) + 0.11(PU) 91.07 C.C.8.= -1.87+0.14(FI) + 0.15(PU)  29.26
Co775 C.C.S. = -3.62 + 0.76(PO) + 0.04(PU) 7288 C.C.S.= -11.13-0.26(FI) + 0.32(PU)  41.56

CP34-79 C.C.S. = -4.92 +0.75(PO) + 0.06(PU) 9344 CCS.

-10.45 - 0.21(FT) + 0.31(PU)  60.11
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Figure 1 Randomized 120 C.C.S. values (OBS) compared with predicted values (PRED) from (a) brix

equation, (b) Pol equation, (c) purity equation, and (d) brix with Pol equation.
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