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ABSTRACT

The genetic divergence in sugsrcane populations comprising 11 morphologically different
varieties (eight lines and three testers) and their 24 F, hybrids has been assessed through
., - Mahalinobis- D* analysis. The analysis revealed considerable genetic diversity among parents
- . and their effects on the hybrids. The genotypes under study fell into 14 clusters. The clustering
pattern indicated no relationship among the parents or their hybrids, and mest parents and
hybrids are grouped in separate clusters due to more diverse parents and high heterotic
effects. Hybrids without substantial heterosis between parents from: different cluster may
resemble in their genealogy. 'l‘hm,lhesmdymdicatedthatseleehmofparentsshmﬂdbe
Mugmmvergemdmvﬂhkmwbdgedthdrgembgyfwhybddhaﬁon
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Joshi and Dhawan [1] and Anand and Murty [2] have emphasized the importance
of genetic diversity for parents in hybridization programmes. In sugarcane, genetic
divergence has been studied [3, 4], but the effects of the desired parents on their
F, hybrids havd not been analysed. Therefore, the- relat:onshlp between genetic
diversity of parents and yield potential of their hybrids in sugarcane ‘have been
investigated.

MATERIALS AND METHODS

; Elght sugarcane genotypes were crossed with three male parents to produce -
24 F, hybrid populations. Thus, the populatlon comprising eight female and three
male lines, and 24 F, hybrids was grown in randomiséd block design with four
replications at the, U.P. Council of Sugarcane Research, Shahjahanpur, in 1979.
Each entry was represented by three rows of 6.0 m length, with 90 x 60 cm spacing.
Observations were recorded on 20 random seedlings in each plot for millable
-canesfclump, internodes/cane, stalk weight, stalk girth, kg-brix. <ucrose content in
"juice purity coefficient, invert sugar, c.c.s. m cane, and fibre content.

The data were subjected. to analysis of variance as well as multivariate analysis
as suggested by Mahalanobis [5], and.the entire population was divided on the basis
of minimum generalised distances using the Tocher’s method (cf. [6]).
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RESULTS AND DISCUSSION

The analysis of variance revealed significant differences for all characters except
purity coefficient (Table 1).

Table 1. ANOVA for parents and hybrids in sagarcane
Source df Millable Inter- Stalk Stalk Kgbrix Sucrose Purity Invert C.C.S. Fibre

canes/ modes/ weight girth % in coeffi- sugar  in content
clump cane ’ juice  .cient cane
" Replications - 3 4 274 0021 0043 0.290 032 33 0080 0.001 4.80
f’ammsA 10 14.09** 228.0** 0.32]]" 0.353** 0.970**  6.02** 259** 0.811** 0.005** 5.69**
Females 7 10.44** 268.7*" 0.388** 0.455** 0.832** 4.16** 203** 0.116* 0.006** 7.84**
Males 2 33.31%% 1514 0.217** 0.127°* 1.938** 7.97** 16.9°* 0.454** 0.002° 042

Females vs males 1 118 96.7°* 0039 009 0001 159" 82.6°* 0.08 0001"* 1.14
Hybrids 23 6.51*  32.1°* 0.113** 0.104°° 0.345** 520**  10.3** 0.094* 0.002** 3.93°
Parentsvshybrids 1 310.31°* 2067.7** 2.974** 0.170°° 18.686** 1524** 1.9  2.106°* 0.023** 34.79*
Error 102 203 89 0030 0028 0109 . 125 37 0051 0001 17
*s**Significant at 5% and 1% levels, respectively. . '

The entire population including parents and F; progenies has been grouped
into 14 clusters (Table 2). The maximum number of 16 genotypes are grouped in
cluster 1 (Table 3) this cluster also includes two parents, Co 1148 and BO 70, from
Coimbatore and Bihar respectively. The next largest cluster 11 comprises four
genotypes, three of which were F| progenies and one parent {Co 7314). Clusters
111, 1V, and V have two hybrid progenies each. The remaining nine clusters (VI,
VII, VII, IX, X, XI, XII, XHI and XIV) comprised only one genotype each. Most
parents are included in these clusters, except cluster V11, which has a hybrid progeny.
Thus, more than half of the hybrid populations were included in clusters 1 and IL
The clustering pattern indicated no relationship of parents with their hybrids. Clusters
I-V and VII include hybrids of all the parents, but none of the parents, except Co
1148, BO 70 (cluster I), and Co 7314 (cluster 1I). Clusters I1I, IV, V and VII had
only hybrids and no parent. Usually the parents and their hybrids are included in
the same cluster or in clusters having minimum distance between them because of
the close affinity between them. However, in the present study, ‘the parents and
hybrids are mostly grouped in different clusters. This may be due to more diverse
- parents and high heterotic effects. Chaudhary and Singh [6] also found similar
distribution of parents and their-hybrids in different groups.

Genetic diversity is generally associated with geographic diversity [1, 7], but
the former is not necessarily directly related with geographic distribution [3, 8, 9].
The. present findings also support this conclusion. Moregver, few parents of different
origin fell in the same cluster, while the parents from same place were placed in
different clusters. Keeping this in view, selection of parents for hybndxzauon should

L3
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Table 2. Intra- and mtercluster P and l)z (m parentheses) values

Clusters e W VeV UVE VIR VIIE S IX X XE X X1 XV
1 138 206 W2 24 197 264 IS 90 553 NLE 668 1466 - &4 1056
‘ AN @H EH AN - @ G ER) (T TH 0D @) (120) (9.4 (10.3)
no 190 M4 33 2030 2230 3200 34 489 697 680 1337 824 850

- ’ R (4.§!‘ (59) {5.9) (15 @ (87 (62) (7. 0 (R4 83 (16 (O 9.2)
m v 190 402 MO 226 243 T8 7.7 994 915 1831 934 1212
, @d (64 (GX) CGE (19 B (KA (00 (9.6 (35 0D (L)

. S 185 53] 522 239 K2R 773 1267 1017 2090 1244 1562
) : Wy (13 (2) @9 @) @GR W3) 100 (45 (L) 3125

v , : 166 237 328 .559 563 83 692 1481 1029 982
, L © @b @9 (D 085 @5 ¢ |’3) (122 (104 99

Vi e ’ ) : _@e. 230 444 574 510 536 {129 9l4  TI9

, ' L ©.0) @8 (6.7 (76 (I.1) (7.3) (10.6) (96) (85
vil S 00 707 792 918 755 1461 1168 1154

, —— - ©.0) B4 (B (06 B (2D (108 (10.7)
vt ' ' V 0.6 619 883 530 1438 .9 143
‘ S V ©0 (79 (04 (3) (1200 (94 (07

X o o o o eeT 524 594 994 LIT6 647

v : : ‘7 S ee (12) (17) (08 (108) (8.0)
x : , . o , _ee 351 528 %41 308
o R S e (59 (13) (96) (5.9

XI o : o ‘ - . ep 53 91 4Ll
o o : : o . @e) (1T (100)  (6.4)
X ST L L e 1846 403
: : S S ) ; e (136 (6.4)
X - o , T Lo .. 00 1018
S o : , - _ ‘ ' ®.0 (0.1
XV ; : e o 0.0
) . o . - . . _ . . : T {0.8)

Note. Intracluster values are in bold numbers.

~ not be based on geographic diversity alone. Genetic diversity must be given greater o
- importance in the selection of parents The D? value ranged from 0 to 209.1. The
~ intracluster D? value is maximum in clusters I and III, and minimum (0) in clusters

VI, VII, VIII, IX, X, XI, XII, XII and XIV, as they had only one genotype each.

The lowest intercluster distance "(4.3) between clusters 1 and VII suggests close

relationship between them. Many clusters showed close relationship due to similar
intercluster distance, i.c., IV-V, VI-XI, VOI-XI, X-XIII (7.3); XI-XII, IX-XIII,

=X (10. O), X-XIII, XIII-VII 1-VIII (6.4); i-X1, VI-XIII, -VII-X (9.6); HI-II,

CIV-ILL X-XT, (5.9); IV-IL, VL (4.7); 1-VHI, IHIX (7.0); VII-V, IX-V (7.5);
VII-XIV, VII-XIV (10.7); XI-XIV, XII-XIV,II-1V (6.4); -1, 1I-V (4.5); IV-V1,

O IX=X (7.2); V=X, II-XIV (9.2); IV-XI, XIII-XIV (10.1); II-XI, I-XI (8.3); II=

" VII-VHI (8.4) and V-VI, IV-VII (4.9). The maximum mtercluster dastance was
: 14 5 between clusters IV and XI1.
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Table 3. Varieties and hybrids in_different clusters *

Cluster  No.of - - A - Varieties/hybrids

No. populdtions ) ,
1 16 Co 7717 x Co 715, Co TT17 % Co 1148, Co 7004 x Co’TfS,Comeollﬁ,

Co 7004 X Co 6904, Co 7314 X Co T75, Co 7314 X Co 1148, POJ 2878 x Co T75,
POJ 2878 x Co 1148, Q 68 X Co 775, Q 68 X Co.1148, CoS 659 x Co 1148,
CoS§ 659 X Co 6904, CP 44/101 X Co 775, Co 1148, BO70

I 4 Co 7314 x Co 6904, BO 70 X Co 6904, Q 68 x Co 6904, Co 7314
111 2 Co 7717 x Co 6904, CP 44/101 x Co 6904
B \% 2 POJ 2878 x Co 6904, CP 44/101 X Co 1148
V. 2 Co$659 X Co775,BO0 X CoTIS
Vi 1 CoS659

v 1 BO70 x Co 1148

VI 1 Co 6904

X 1 Co 775 :

X 1 “ Co 7004

X1 1 CoTH7

X 1 CP4nol

X 1 POJ2878

XIv 1 Q68 ‘

Ongm Co (Coxﬂxbatore), CoS (Counbatore—Shahjahanpur) BO (BMOnssa)
CP (Cannal Pomt), POJ (Java), and Q (Queensland).

mmmmmmmmmmdm«mtm

Cross .. - . Genetic " -Heterosis over better

Y distance B parent for yield, %
"BO 70 x Co 1148 : 0 S ~0.362
CoT3H4-x Co 1148 454 , . 19.180
1'Co8 659-x Co 1148 5.14 , : C - -0.933
30 7314 % Co 6904 : : 6.20 : v 7.011
.08 659 x Co 6904 6.66 ' , o -212719
~Co 7314 X CoTIS o - 699 ; : 18.915
Bo 70 x 6904 7.00 : ' 2.703
Co 7004 X Co 775 , 7.24 ' 61.369
Co 7717 % Co 6904 7.28 . 46.811
BoX oS ‘ 14 378
=CoS 6593CoT?s - C 7.58 : : . ~10.484
CoTHTxCeTIS. .. = o T 1m ' , © 701
€a7004x Co6904. o . ' 7.87 _— : 49.930
Q8xComs - . 804 o , 169.562
Co?meouas ) o 8.17 - ) -1.771
‘B4 xCo1le8” S 908 S - 11082
POIBTE x Col1148 ~ - : ' 9.35 S . ~-2.304
POJ 2878 X Co6904 : . 931 : e 15941
CPA4/101 % Co 715 : : 991 - - 57.900
‘Q63xC01148 S S 028 —1.980
Qe xCot9d 10.69 . - 44.463
POI2878 X Co775 © 1084 A , 65.457
- CP 447101 X Co 6904 .~ - 1199 : : 37.790

CP 44/101 x Co 1148 2 - : —11.900
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Normally genetically diverse parents show high heterotic effects in their hybrids,
but this was not so in crosses CP 44/101 x Co 1148, POJ 2878 x Co 1148, Q 68
X Co 1148, CoS 659 X Co 1148. CoS 659 x Co 6904, and CoS 659 x Co 775
(Table 4). Heterosis over better parents in these crosses was negative, which showed
very small or zero genetic distance. Two crosses, i.e., CoS 659 x Co 775 and CP
44/101 x Co 1148 were exceptions. This may be either due to similar genealogy or
absence of relationship between the varieties and their hybrids in the crosses CoS$
659 x Co 775 and CP 44/101 x Co 1148. This indicates that the extent of heterosis
varies according to the degree of genetic diversity. The present study, thus, indicates
that the genotypes having relatively larger statistical genetic distances or falling in
différent clusters are likely to produce high heterotic hybrids. In other words,
selection of parents should be based on genetic divergence along with knowledge

of their genealogy.
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