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~ anomalous fertlhzanon in dxploxd—tetraplond crosses in maize led them [11] to postulate
that for proper kernel development an endosperm constitution of 3n or multiples
of 3n is essentlal :

. Nishiyama and Inomata {12} propﬁsed a ratio of 2 : 1 between maternal and
paternal genomes in endosperm. This was modified later as the endosperm balance
- number (EBN) hypothesis [13] to explain endosperm development in interploidy,
interspecific and mtraspecnfnc crosses. Under this hypothesis, an EBN was arbltrarnly
assigned to one species and its' crossing behavrour with other species helped in
assigning the EBN to those species. Success of the cross depends on whether the
cross had 2 female: 1 male ratio. The aﬁthors [13], however, indicated that a 2 : 1
EBN ratio is necessary but not ‘sufficient for the success of a cross as seed abortion

in a predlcted successful cross with 2 :.1 EBN ratlo was also reported. ’

However none of these postulattons have been expenmentally verified to date

- and an attempt has been made in the present study to ascertain the role ~of

chromosome number in maize endosperm development through manipulation of the
chromosome number of endosperm tissue and correlating it with the extent of .
endosperm development and confirm the validity of the hypothesis [11] that the
- endosperm constitution - of 3n- or muluples of 3n is essential for normal . seed‘
development - ‘ R

MATERIALS AND METHODS

The maize stocks used in this study mcluded one dnplmd and two tetraploxd e
strains. The - diploid strain was a white- semident inbred line developed - from the
commercial hybrid Ganga Safed 2. The tetraploid stocks were designated as purple' :
‘4n and yellow 4n. The triploid plants obtained from the 4nX2n cross were used as -
the female parent in the 3nx2n cross. The resultant ears_were shelled and the =
kernels classified into eight categories (I-VIII) on the basis of the extent of endosperm
development (Fig. 1). Mean kernel weight was determined for each category in = -
three samples each. The results were analyzed by F and t tests of sngmficance

The endosperm cytology, to ascertain the chromosome number of the endosperm, '

is not possible in_the developed kernels. Therefore, an indirect approach involving -
chromosome count in - the. root tip smears. of progeny from the 3nX2n cross was o
followed. The diploid male parent contributes one set of chromosomes to. the embryo -
and endosperm, while the contribution of the mplmd female parent ot '
is double that to the embryo. Hence. the expected somatic numbe
from the 3nx2n cross will vary from 20 to- 30 and’ the
endosperm chromosome number will be 30-50. Thus; if a- kemek ,
a somatic chromosome number of 21, the endosperm chmmosmne
be 32(11+11+10). Pl

The kernel categories obtamed from the 3nx2n cross were genmnated at 28°C o

~ in moist vermiculite and root tips were collected and pretreated with cyclohexam!de B

and 8-hydroxyquinoline solution [14]. The root tips were fixed in 1 : 3 acetic -alcohol.
,and stored in 70% alcoho] The stored mot nps were washed and hydrolysed mz
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IN HCl at 60°C for 8-10 min. Schiff’'s reagent was used for staining and 2.5%
solution of pectinase and cellulase for softening, prior to squashing in [% aceto-orcein.
The chromosomes were counted at metaphase.

RESULTS AND DISCUSSION

The mean kernel weight for different categc;ries ranged from 257 mg (cat. I)
to 14 mg (cat. VIII) (Table 1). The decrease in mean weight among different
categories was gradual and significant, except between categories VII and VIII.

Fig. 1. Classification of kernels obtained from the 3nx2n cross inte eight categories (I-VIII) on the basis
of extent of endosperm development.
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he percenftage of plump kemels
4'ldecreased and, there was no deveiopment of plump ke
- chromosomes in the endosperm The percentage of: shrivelle
hand, increased with the rising chremosome number. Th
* classes had only shrivelled kernels. These results
of endosperm is ideal for proper gram development and increasein the number of
chromosomes causes more and -more disturbances in éndosperm devclopment
_ultimately leading to its near collapse producmg shnvel{c.d typu thus, conhrmmg
the hypothesis of Sarkar and Coe [11] : o , :

“‘and 46-chromosome

o TM&M&WWhM(&mMXhm)uﬂﬂmdﬂmt '
chmmbeuh&pmm :

Chromosome ,Total . Frequency of different. :'kcmel " Ratio between dnomosom numbersof .
No.in~  No.of - ____phenotypes, % - endosperm female and male

endosperm- kemels plump - _ intermediate - shrivelled = = and coatribution in
: R C , g -~ embryo - = endosperm

v - 89 ‘85.4 135 0 o1l L 1.50:1 T 2401

2. M- @3 &3 155 . 151 2211

34 67 254 438 298 7 L541 2.4

% 61 %2 361 377 - 1571 . 260

38 3% 00 29 771 1.58:1 281

4 .24 00 16T . 83 L60:1 30

42 o . 00 00 1000 i ¥ 23 BT 3.2:1 -

44 1.7 60 0 o 00 - 1000 1.6%1. 0 3.4

46 2

00 . 00 . 1000 - 1617 .. 361

These fmdmgs, however do not support or contradlct the hypothesns [15] that .

the 2 : 1 ratio of female : male genomes is required for proper seed development.

This hypothesxs is basically not different from thatof[11],as. it recognises that

3n-or multiples of 3n condition of the endosperm is essential for normal endosperm
~ development. However, it further emphasises that this 3n condmon alone is not

sufficient for normal endosperm development. In’ the present study, “we ‘do not find -

" sufficient evndence to support the hypothesis involving balance between materna’
and paternal genomes [12, 15]. As such, plump kernels were also obtamed ‘wher
the genomic bal:mce between matemal and patcmai contrlbutlon mcreased from 2.0
to 3.6 (Table 4). ' :

From the present studies, it appears that the 3n condition of endosperm alonf:
is important for normal deveiopment of endosperm. Increase in chromosome number
beyond the normal of 30 for the endosperm of dlplOld maize disturbs endosperm
development, lcadmg to endospcrm collapsc sooner or Iater '
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