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Abstract: Thirty hybrids from 11 parent sugarcance varieties in a incomplete diallel cross model were obtained.
The seedling biomass of all F;s were analysed by a model of additive-dominance-random environment effect. The
results indicated that the inheritance of sugarcane biomass was determined jointly by additive, dominance, and
both additive and environment interaction effects, in which the additive effect was the most important one. The
genetic effect of phenotypic characters from parents on the progenies was influenced mainly by female parent.
Both broad-sense and narrow-sense heritabilities in biomass traits were relatively high, and the former was higher
than the latter, suggesting that the selection of biomass traits is effective in early generation. The analyses of
additive and dominant effects predicted for parents and cross combinations showed that five parents,
viz. YT72/426, YT79/177, YT85/177, ROC24 and ROC25 were accounted to have higher additive effect, and four
crosses to have higher dominant effect, which could be used in sugarcane breeding for high biomass.
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Table 1 Estimates of genetic variance of major biomass characters in sugarcane

x5 K ¥ Number X Weight L3;4 =& Biomass ZHE Brix
Stalk diameter Stalk length of millable per stalk Brix yield per plant weight per plant
Va 0.0064" 82,8978 0.1777" 0.0157" 0.1140" 0.1548" 0.0062"
Vb 0.0024" 524003 0.0259™ 0.0050"" 0.2725" 0.0284" 0.0019™
Vae 0.0017" 9.13305™ 0.0162" 0.0020" 00952" 0.0000 0.0002"
Ve 0.0055" 60.1644" 0.0865" 0.0074" 0.2645" 0.0648" 0.0027"

V. IntE7J5 % Additive variance; V,: % 1475 % Dominance variance; V,: It 53R H 45 /7 & Additive-environment variance; Vy: Bfi#L

7} # Residual variance; **: P<0.01.
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Table 2 Ratios of genetic variance to phenotypic variance and heretability of biomass traits in sugarcane
E X XK 2% Number X Weight : 3:: 78 Biomass yield & Brix
Stalk diameter Stalk length of millable per stalk Brix per plant weight per plant
ValVe 03517 0.3272" 0.5768 0.4588" 0.1099™ 0.5079" 0.4468"
Vo/Ve 0.1301™ 0.2068" 0.0840" 0.1466" 0.2626" 0.0933" 0.1340"
Vae/Ve 0.0950" 0.0361° 00526 0.0590" 0.0918" 0.0000 0.0125
Va/Ve 0.3034™ 0.2375" 02808 0.2169" 0.2550" 0.2127" 0.1936™
hl 0.3517" 0.3272" 0.5768 0.4588" 0.1099" 0.5079" 0.4468"
g 0.4818" 0.5341" 0.6609 0.6054" 03725 0.6012" 0.5808"

Vp: EHH Z Phenotypic variance; h%: B¢ S il # % Heretability in the narrow sense; b’ [~ ifi4% 3 Heretability in the broad sense;

*. P<0,05; **; P<0,01.
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Table 3 Predicated values of additive effects of major biomass traits of parents in sugarcane

E 3 xR xK ZH Number XFE Weight W 7= Biomass WE Brix
Parents Stalk diameter Stalk length of millable per stalk Brix yield per plant weight per plant

P, 0.0368" 2.8906 0.1203" 0.0488" 0.1805" 0.0170 -0.0059
P, 0.0326" 3.2053" 0.1673" 0.0500" -0.0308 0.0334 -0.0084
P, 0.0924"™ 87183 0.1864" 0.1530" -0.0054 0.2320" 0.0443"
P, 0.0322 48203 -0.0003 0.0411 -0.1303" 0.1141 0.0150
Ps 0.0646" -0.2268 .0.1429" 0.0812" -0.2739° 0.0921 0.0034
Ps -0.0337° -6.6889" -0.18617 00735 -0.0543 0.4005™ -0.0804"
P, 0.0796" -9.7948" 05540 0.1323" 0.1527 0.1300 0.0337
Pg 0.0113 5.9608" 0.2050" 0.0422 -0.1266 -0.0778 -0.0207
P, 0.0569" -10.7266" 03157 0.1096" 0.2793 0.6080" 0.1076"
Pio 0.0564" 2.2618 03579 -0.0496' 0.1728 0.2393" 0.0381
Pi 00433 -0.4206 04212" -0.0514" 0.5425" 0.29517 0.0884"

P, to P are female parents, P to P, male parents. *: P<0.05; **: P<0.01.
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Table 4 Predicated values of dominant effects of major traits of cross combinations in sugarcane

Ps P; Pg Py Pyo Py
Py 4% Stalk diameter -0.0350 0.0595 0.0534" -0.0435 -0.0483 0.0402
22 K Stalk length -16.7048" 9.2112 7.2059* -5.9467 -2.0702 0.8748
X4 Number of millable 0.1552" 0.0029 0.1565" -0.0135 02242 02122
278 Weight per stalk -0.1288 0.0834 0.0621 -0.0836 -0.0256 0.0190
$EHE Brix 0.2174 03772 -0.7025" 0.1371 -0.2470 10.2203
4P &t Biomass yield per plant -0.2078 0.2575 -0.0021 -0.2008 -0.2560 -0.1121
4 Brix weight per plant -0.0402 0.0452 -0.0204 -0.0471 -0.0615 -0.0302
P 1% Stalk diameter 0.0085 -0.0792 0.0338 0.0043 0.0067 0.0320
2K Stalk length 21579 9.7481 5.4235 -6.8250 27771 -1.5103
23 Number of millable -0.0093 0.1663 0.0396 0.1615 0.1523° 0.1970
% Weight per stalk -0.0389 -0.0755 0.0597 0.0295 -0.0072 0.0345
HE1E Brix -0.0304 -0.2730 0.0904 -0.5532 -0.2346 0.5266
’}: 47 Biomass yield per plant -0.0798 -0.0938 0.1863 -0.1778 0.0992 0.2530
4% 7% Brix weight per plant -0.0190 -0.0286 0.0415 -0.0529 0.0139 0.0726
Py 1% Stalk diameter 0.0908" 0.0705" .0.0389" -0.0210 -0.0746 -0.0335
24 Stalk length 15.5728" 3.2175 -8.2803" -4.4067 211.2281° 0.0040
2K H4 Number of millable -0.1241 -0.0306 0.1050" 0.0186 0.3324° -0.0654
% B Weight per stalk 0.1802" -0.0025 0.0684" -0.0488 .0.1294" -0.0340
MRS Brix 0.4429 0.9961 1.2064" -0.3400 0.1133 05150
/\:47" e Biomass yield per plant 03114 0.0270 -0.0634 -0.0892 -0.0740 -0.1042
4% 0 Brix weight per plant 0.0804" 0.0374 0.0201 0.0278 0.0187 00389
P, %1t Stalk diameter -0.0528 -0.0573 0053 0.0176 0.0530 0.0451
£ K: Stalk length -12.66517 -11.6104° 26165 4.7227 10.2565 1.4490
3% Number of millable o.1181" 0.2378" 02167 0.0083 0.0926 0.2848"
5 Weight per stalk -0.0869 0.0982" -0.0569 0.0462 0.0684 0.3441
HJY Brix -0.0595 0.1264 0.7345" 1.0398 0.4249" 0.1150
/|:4%5" H& Biomass yield pet plant -0.2835" -0.1418 10.2989° 0.1088 0.2660 0.1049
# & Brix weight per plant -0.0630 -0.0274 .0.0824 0.0508 0.0708" 0.0256
Ps 21+ Stalk diameter -0.0417 .0.0649" 0.0152 -0.0086 0.0125 -0.0225
£ IK Stalk length 4.5494 -0.5735 4.0508 2.0482 24592 -1.2255
S8 Number of millable -0.0791 0.1456 0.0354 .0.1494" 0.0159 0.1927
% & Weight per stalk 0.0093 00243 0.0409 0.0187 0.0499 0.0306
4E)Y Brix -0.6456 -0.2608 -0.0351 0.3772 -0.0694 08449
2:47 B Biomass yield per plant -0.0308 0.0454 01217 0.0819 0.1333 0.0729
# F Brix weight per plant -0.0222 0.0003 0.0247 -0.0089 0.0259 0.0415

P, to P; are female parents, P, to P,, male parents. *: P<0.05; **: P<Q.01.
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