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Genetic Analysis of Quality Characters in Sugarcane
(Saccharum officinarum) Hybrid Populations
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Abstract: The combining ability and heritability were estimated in progenies of 12 cross combinations of
sugarcane (Saccharum officinarum L)) hybridized by using a incomplete diallel cross design for four female and
three male parents.  Six parameters werc used for the analyses of quality characters in sugarcanc juice, i.e. brix
(percentage of total solublc solids), polarimeter reading (PR), pol in juice (Pol), sucrose content (SC), apparent
purity (AP), and gravity purity (GP). The results showced that the heredity of quality characters was induced mainly
by additive gene cffects. The changes in brix, PR, Pol and SC were affected by male parents. Parents with high
sugar-vielding and good combining ability appeared in CP72-330, HoCP93-750, GT91-116 and YT92-1287 which
presented high and positive general combining ability (gea). Whereas for progenics of crosses, CP72-330x
GT91-116 and HoCP93-750%xYT92-1287 showed high and positive special combining ability (sca). The gea
variances in male parents were greater than those in female ones. The gea variances in parents were greater and sca
variances in crosses by 7 to 28 times. The heritability in broad sense () in quality characters were from 58% to
68%, and that in narrow sense (hy') 56%—60%. These results indicated that the data of quality characters had better
heritability.
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Table 1 Expected mean squares of variation from different sources
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Table 2 Variance analysis of combining ability in quality characters

TSR Ah TR BEiER Hoe R G205 o)y
' L Brix (%) PR ("Z) Pol (%) SC (%) AP (%) GP (%)
Source of I . .
variation df g F MS F MS F MS F MS F MS F
[X £ Test 2 0.0603 0.1571 1.5377 0.1553 0.0800 0.1537 0.0768 0.1564 0.1450 0.1147 0.1198  0.1266
block
HfrCross 11 23433 61059 605298 61125 31745 60988™  3.0143 61376 55624 42812”45711 48328™
combination
A Male 2 75924 827" 1861452 1p3955° 97923 105851 93703 105651° 14.3259 g9g500" 124107 10.0376"
A 3 21728 32002 620334 34643 32616 35256 30317 34183 78763 53067 60139 4 8640"
Female
Femalex 6 0.6789  1.7691 17.9063 1.8082 0.9251 1.7773 0.8869  1.8059 1.4842  1.1424 1.2364 1.3072
Male
#% Emor 22 0.3838 99027 0.5205 0.4911 1.2993 0.9459

*, 0% 4y 5 7R 0,05 R 0.01 1 & 2% AT Significant at 0.05 and 0.01 probability levels, respectively. MS=Mean square; PR= Polarimeter
reading; Pol=Pol in juice; SC= Sucrosc content in juice; AP= Apparent purity; GP= Gravity purity. The same for the following Tables,
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Table 3 Relative effect values of general combining ability in quality characters of parents

A JE R 71'“ "CU’%Z By T T ) ERS U8

Parents Brix (%) 7) Pol (%) SC (%) AP (%) GP (%)
CP72-2086 24014 28658 26919 12,7455 10,3384 03813
CP72-330 27238 40234 38014 3.6953 10417 0.9365
HoCP93-750 1.8626 2.5204 2,3951 2.3561 0.6(06 0.5479
ROC10 21850 -3.6780 -3.5045 13,3059 13038 11030
GT9l-116 24837 3.4982 3.3155 3.2406 00.8551 0.7776
YCB2-108 49960 6.6522 6.3016 6.2283 -1.3940 13143
YT92-1287 25123 3.1540 29861 2.9877 0.5389 0.5367

PRI A& 5 10 s, RO oA VIR Y 08 22 i L1 sca R TPV AT O 0T (R34 14w B 2 R TR 2

TURNAS SR HESAT 5 R HE o PEAR T I AL 2 e ¢ SRR AE P PEAL O O A RoBR AL 5 I TC . K 4
RINAKRIAT B, T sca ROV A S WAL AR AL, CP72-2086x %5 92-1287 ,CP72-330xFEH 91-
SR ERANG (25006 gea MU 45 S0 28 1M 116.HoCP93-750 x ™. ¥k 92-1287 A HoCP93-750 x

T4 ERTHARBREREHRE S AEN YR

Table 4 Relative effect values of special combining ability in characters of crosses

FeACH{y Sl i e e Hkly e R Fy ki [ ETSECIYE'S
Crosses Brix (%) PR (02D Pol (%) SC (%) AP (%) GP (%)
CP72-2086xGT91-116 27249 -3.6042 33833 33790 0.5915 20.5980
(17.898) (66.305) (16.089) (15.906) (89.670) (88.673)

CP72-2086xYC82-108 15873 1.6385 1.5194 16185 0.0262 0.0634
(17.316) (62.951) (15.309) (15.175) (88.159) (87.402)

CP72-2086xYT92-1287 11376 1.9657 1.8639 17605 0.6177 05346
(18.614) (69.876) (16.902) (16.706) (90.471) (89.466)

CP72-330xGTY1-116 35275 5.2290 49071 48012 12292 11301
(19.990) (77.049) (18.534) (18.301) (92.542) (91.379)

CP72-330xYC82-108 -0.0657 04113 -0.3804 -0.3265 10,2436 -0.1923
(17.954) (66.258) (16.069) (15.910) (89.203) (88.346)

CP72-330xYT92-1287 -3.4618 48177 -4.5266 44748 09857 09378
(18.710) (69.948) (16.919) (16.739) (90.272) (89.329)

HoCPY3-750xGT91-116 0.5158 -1.0790 11,0282 09421 -0.4949 -0.4025
(19.088) (71.711) (17.321) (17.141) (90.599) (89.672)

HoCP93-750xYCR2-108 -0.4356 -0.3414 -0.2978 -0.3590 0.1685 0.0998
(17.728) (65.280) (15.850) (15.684) (89.175) (88.262)

HoCPY3-750xYT92-1287 09515 1.4204 1.3260 13012 0.3265 03028
(19.364) (73.184) (17.655) (17.466) (91.053) (90.086)

ROCIOXGTY1-116 -0.2868 0.5458 -0.4956 -0.4801 20,1428 -0.1296
(18.386) (67.840) (16.432) (16.289) (89.207) (88.448)

ROC10xYC82-108 -1.0859 -0.8858 0.8411 09330 0.1013 00291
(16.864) (60.671) (14.784) (14.664) (87.407) (86.731)

ROCI0XYT92-1287 1.3727 14316 1.3367 1.4131 00415 0.1004
(18.696) (68.956) (16.681) (16.558) (89.088) (88.438)

5 V5N O AT Values in parentheses are the means.
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Table 5 Total effect values of combining ability in quality characters of crosses

R TR0 e A LDl BEPEBERE O FRAl T s

Crosses Brix (%) PR ("Z) Pol (%) SC (%) AP (%) GP (%)
CP72-2086xGT91-116 -2.6425 -2.9718 -2.7598 -2.8839 -0.0748 02018
CP72-2086xYCB2-108 -5.8101 -7.8795 -7.4741 -7.3553 -1.7586 -1.6322
CP72-2086xYT92-1287 1.2485 2.2539 2.1581 2.0027 0.8182 0.6900
CP72-330xGT91-116 8.7350 12.7506 12.0239 11.7371 3.1260 2.844]
CP72-330xYC82-108 23379 -3.0401 2.8807 -2.8595 -0,5960 -0.5702
CP72-330xYT92-1287 1.7743 2.3597 2.2608 22082 0.5949 0.5354
HoCP93-750xGT91-116 3.8305 4.9396 4.6824 4.6545 0.9608 0.9229
HoCPY3-750xYCR2-108 -3.5690 -4.4732 42043 -4.2312 -0.6249 -0.6666
HoCPY3-750xYT92-1287 5.3263 7.0947 6.7072 6.6450 1.4660) 1.3874
ROCI10XGTY1-116 0.0119 -0.7256 -0.6847 -0.5454 -0.5915 -0.4550
ROCIOXYC82-108 -8.2669 -11.2160 -10.6472 -10.4671 -2.5966 -2.3882
ROC10xYT92-1287 1.7000 0.9076 0.8183 1.0949 -0.7234 04659

Fo6 mBMERMBEATERBEAN

Table 6 Genetic variance and heritability of quality characters

B g etk L TV HERN 2> et RIS

Brix (%) PR (2D Pol (%) SC (%) AP (%) GP (%)

- S 0.5761 14.0199 0738 07069 1.0701 09312
s/ 0.1660 4.9030 0.2596 0.2383 0.7102 0.5308

S fim 0.7421 18.9229 0.9985 0.9452 1.7803 1.4620

Sin’ 0.0984 2.6679 0.1349 0.1319 0.0617 0.0969

O im0 7.542 7.093 7.402 7.166 28.854 15.088
ha (%) 68.65 68.56 68.53 68.68 58.64 62.24
(%) 60.62 60.09 60.37 60.27 56.68 58.37
] X F% R ) TTBRContribution ratio (%) ‘
LA Male (M) 68.54 64.93 65.19 65.63 58.09 59.73
i} A Female (F) 19.75 22.71 22.90 22.12 38.56 34.05
&H FrM 88.29 87.64 88.10 87.75 96.65 93,78
B4 A FxM 11.71 12.36 11.90 12,25 3.35 6.22

BELHE 92-1287 FIBE PR sca AHXT BN (4 £5 4 iE A4 HoCP93-750x FEH 91-116 & ROC10xH:%¥ 91-116
H ijcjc PR R, X 4 DA AR RAE HET 6 MBEIFMEIR sca AT RS AH 2 K At

WA, R R R, B RS, 7T
1’#)34:%&5%{ ., MATHESEEMN, THE
CP72-330xHE 0 91-116 44, BEVT 54 6 J& R g gl 43
sca AR ZNAL 735 47 4.9071 A1 4.8012, “FH{H %5
1A 18.534% A1 18.301% . CP72-2086x 1 82-108.
HoCP93-750x H b 82-108 J ROC10x 41 82-108
AR EM . CP72-2086x 84 91-116.
CP72-330x /£ 4% 82-108.CP72-330x % #¥ 92-1287.

24 BA S BB R E ST

TR A=A 10 P AR R DK B2 5 A gea RN FE M,
BRI E LA sca M HILY, K RXAMEEARN gca
KA & sca BIRNVAE 24 BN HELA 1 B3N
(tca) , n/EHAEMAMIZHESNN S . HES W
W, LA CP72-330 A1 HoCP93-750 hy FF A, ke
91-116 F1 8 5% 92-1287 HRXAM 4 M & UK
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