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Abstract 

Detailed pollen morphology has been studied in eight F 1 interspecific hybrids, two induced autotetra
ploids and one desynaptic mutant. The pollen grains are prolate--spheroidal to subprolate, tricolporate to 
tetracolporate and psilate. The size of the grains showed variation at different ploidy levels. The variation in 
size and shape, apocolpial diameter, and mesocolpial diameter is higher in induced autotetraploids and de
synaptic mutant, but in termecliatc in F 1 hybrids. Finally, the significance or pollen morphology in unravelling 
the evolutionary status of the above tax.a vis-a-vis their parents has also been discussed. 

Introduction 

'rhe importance of pollen morphology as an expression of the geographical distri
bution, genomal constitution , taxonomy and evolu tion of plants has been demonstrated 
in recent years. Palynology of species and varieties of the gen us Capsicum has been studied 
a nd the interrelationships among them were decl ucccl in part I. Information on the pollen 
morphology of species hybrids , induced polyploids and desynaptic mutants in angiosper
mic taxa is rather meagre. There are, hO\,vever, a few reports on the pollen morphology of 
interspecific hybrids, viz ., Sonneratia (:.Muller, 1969) , Hibiscus (Nair, 1961), Amaranthus 
(see Nair, 1970; Pal & Khoshoo, 1966) and Physalis (Lydia Prasad et al., 1984). Simi
larly a few reports on pollen morphology of polyploids, viz., Rice (Sampath & Ramana
than 1951; Maurizio, 1956; Rangaswamy & Raman, 1973) and Physalis (Lydia Prasad 
et al., 1984) have been made. Also the pollen morphology in induced mutants has been 
investigated in Pimpi,iella (Joshi & Raghuvanshi, 1967) and Capsicum (Raghuvanshi, 1976). 
Still there is no information available on the palynology of the interspecific hybrids, 
induced polyploids and desynaptic mutants in the genus Capsicum. The present study 
documents for the first time the pollen morphology of species hybrids, induced polyploids 
and mutants of Capsicum and its significance in our understanding of the interrelationships 
of these tax.a. 

Materials and Methods 

The eight interspecific F 1 hybrids, viz., C. annuum var. G3 x C. frutescens, C. annuum 
var. cerasiformis x C. chinense var. mishme, C. annuum var. cerasiformis x C. pendulum, C.frutes
cens var. tabasco x C. annuum var. cerasiformis, C. cliinense x C.frutescens, C. chacoense x C. annuum 
var. BOB, C. chacoense X C. chinense var. mishme were obtained through artificial hybridi
zation. Autotetraploids w~re obtained in two cultivars of C. annuum through colchicine 
a::lministered to the seedlings by the following methods: (i) 10 day old seedlings of C. 
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annuum var. cerasifonn is wece treated with aqueous solution of 0.3% colchicine by applying the chem·lcal to the a:)ical gcowing bu ls using a small cotton pl.u.g to ~<.eep the bud continuously wet for two days, (ii) th~ growing tips of three-week old seedlings of C. an-nuwn var. TNK in the field a t eig:1t leaves stage were cut and 0.3 % aqueous solution of ·--------colchicine in cotton svvabs was applied to the cut end continuously for six hours. A in- ' d 1..1.cej d -~ synaptic m 'J;tant wa.s obtained through the seed treatment of 0.2 % aqueous colchicine solution for 48 hours. 
The fr e5h. polliniferous mate, ial of interspecific hybrids, tetraploids and the desynaptic nutants w ere collected from the a :lult plants. Pollen preparations were made by revised acetolysis .n.eth:d of Er.:i tman ( 1969). Observa tions have been recorded with the hel.? of light micro3copy (Carl Zeiss binocular) . T.i-1.e meamrements are based on an avera~e of fifty no~1-chlorin'.:l.ted gra.i.ns randomly selected but exch1ding the clevia ting or a1)ortive pollen. The term\nology used is tlnt of Faegri and Iverson ( 1964) and Murry an:l Eshbaugh (1971 ) and the descriptions of pollen are in accordance with Erdtman (1952, 1969). 

Description of Pollen Grains 

I. Interspecific hybrids: 

1. C. annuum vor. G3xC. frutescens var. tabasco: Shape: prolate-spheroidal to subprolate, semi-angular in polar view, Size: 23.73±1.46 µ, (P) x 20.44±0.11 µ (E) PEI= 109.25 ±0.53 µ and PAI= 15.33 ±. 0.43 µ, size varied from very small to larger pollen grains. Structure: Exine tectate 1.24 ±0.01 µ thick, ektexine thicker than endexine. A general thickening noticeable near the apertures. In polar view equatoriol diameter 20.57 ±0.9 µ,, mesocolpial diameter 12.56 ±0.14 µ, and apocolpial diameter 3.13±0.09 µ, in ·equatorial view. Apirtures: Tricolporate, angulaperturate, inaperturate grains also observed rarely. Ma.rgos· distinct, os lalongate, constricted, extends half the width of the grain. Sometimes· 'the apertutes irregularly or obliquely placed, sutface psilate (Pl. 1, Figs. 1-3; Table 1). 
2. C. annuum var. cerasiformis ± C. chinense var. mishme: Shape: prolate-spheroidal, s1.1btriangular in polar view, Size: 24.87 ±0.29 µ, (P) ± 22.48±0.29 µ (E), PEI= 110.96 ± 1.27 µ, and PAI_:_ 17 .09 ±0. 74 µ,. Size also varies from very small to large, aborted grains very irregular. Structure: Exine tectate 1.16±0.01 µ thick, ektexii1e and endexine neariy of same thickness. In polar view equatorid diameter 20.57 ±0.33 µ, mesocolpial diameter 12.44±0.28 µ, and apocolpial diameter 3.83±0.17 µ in equatorial view. Apertures : mostly tricolporate, either irregular or obliquely placed, a.ngulaperturate , os lalongate, constricted os extends half the width of the grain, outer ends tapering to slightl)· rounded. Surface psi late (Pl. 1, Figs. 4--6; Table 1). 
3. C. annuum var . cerasiformis X C. pendulum: Shape: prolate-spheroidal , sub triangular in polar view. Size: 25.53±0.25 µ (P) x 22.68±0.18 fL (E), PEI = 112.6'1 ± 0.98 f-L and PAI= 13.38 ±0.67 µ,, aborted grains irregular in siz~S' . Structure: Exine tec tate 1.'20 ± 0.02 µ,, thick, ek texine ani cndexinc nearly cq ual in thi ckness. In polar view l he equatorial dia. .n eter 22 .36 _±0.21 /;,, mesocol pial diameLe r 13. 36 ± 0.24- f-t ard apoL:olpial cli :uneter 4.12 ±0 .14 /;, in eq ua toria.l view• A/Nrlures : rnosll y Lricolpora tc rarely tclracolporate, an

5 .1la.perturate, in equatr:)_rial vi.ew l'urrows bordered by distinct rnargos, os lalongate, unc.:> iutricte.i, e..{ten:ls h.alf the wirlth or Lhc grain, outer e11Ll~ tapering . Surface psilate (Pl. 1, Figs. 7-9; Table 1). 
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4. C. frutescens var. tabasco x C. annuum var. cerasiformis: Shape: Prolate-spheroidal , 
subtriangular in polar view. Size : 23.50±0.30 µ, (P) X 21.85±0.32 µ,, P~I=l08.8~± 
1.55 µ, and PAI= 18.36 ±0.66 µ,. Structure: Exine tectate 1. 13 ±0.03 µ, thick, ekte~ne 
thicker than endexine. A general thickening present near the apertures. In polar view 
the equatorial diameter 20.55 ±0.33 µ,, mesocolpial diameter 12.39 ±0.27 /L and apocol
pial diameter 3.85 ±0, l 4 µ, in equatorial view. Apertures: Tricolporate, ang~laperturate, 
syncolporate, colpae bordered by distinct margos, os lalongate, deeply constncte~ extend~ 
more than half the width of the grain, outer ends slightly rounded. Surface psilate (Pl. 
1, Figs. 10-12; Table 1). 

5. C. chinense var. mishme x C. frutescens var. tabasco: Shape: Prolate-spheroidal to 
subprolate, semiangular in polar view. Size: 22.73 ±0.20 µ, (P) X 20.96±0.15 µ, (E) 
PEl=lOB.62±0.81 µ, and PAI=l4.76±0.51 µ,. Structure: Exine tectate 1.24±0.01 µ, 
thick, ektexine thicker than endexine. A general thickening present near the apertures. 
In polar view the equatorial diameter 20.:>8 ±0.25 µ,, mesocolpial diameter 13.43 ±0.23 µ, 
and apocolpial diameter 3.09±0.11 µ, in equatorial view. Apertures: Mostly tricolporate 
occasionally tetracolporate, angulaperturate, inaperturate grains also observed. Margos 
distinct, os lalongate, constricted, extends half the width of the grain, outer ends slightly 
tapering to rounded. Rarely syncolporate condition wa.s also observed. Surface psilate 
(Pl. 2, Figs. 13-15; Table 1). 

6. C. chacoense X C. annuum var. BOB: Shape: Prolate spheroidal to subprolate, semi
angular in polar view. Size: 22.24±0.26 µ, (P) x 21.18:t-..:0,27 µ, (E), PEI=l05.44± 
1.23 µ. and PAI=13.81±0.51 µ,. Structure: Exine tectate 1.26±0.03 µ, thick, ektexine and 
endexine nearly equal in thickness. A general thickening noticeable near the apertures. 
In polar view the equatorial diameter 18.67 ±0.34 µ,, mesocolpial diameter 11.55 ±0.30 
µ,, and apocolpial diameter 2 .89 ±0.09 µ, in equatorial view. Apertures: Tricolporate, 
oc:casiona.lly tetracolporate, angulaperturate, rarely fossapertura te, occasionally inaper
turate grains also observed. Os lalongate, deeply constricted, extends half the width of the 
grain, outer ends pointed to slightly rounded. Surface psilate (Pl. 2, Figs. 16-18; Table 1). 

7. C. chacoense X C. Jrutescens var. tabasco: Shape: Prolate-spheroidal to subprolate, 
semiangular in polar view. Size: 27 .93 ±0,19 µ, (P) x 25.35 ± 0.20 µ, (E) PEI= 110.34 ± 
0.86 µ. and PAI= 18.03 ±0.46 µ..Structure: Exine tectate 1.43 ±0.09 µ, thick, ektexine thic
ker than endexine. A general thickening noticeable near the apertures. In polar view the 
equatorial diameter 26.09±0,16, mesocolpial diameter 19.34±0.45 µ, and apocolpial 
diameter 4.58 r0.11 µ, in equatorial view. Apertures: Mostly tricolporate, occasionally 
tetracolporate, angulaperturate or fossaperturate, rarely syncolporate, margos indistinct, 
os lalongate, deeply constricted to non-constricted, extends three fourth width of the 
grain, outer ends pointed to slightly rounded. Surface psilate (Pl.2, Figs. 19-21; Table 1). 

8. C. chacoe_nse X C. _chinense var. mishme: Shape: Prolate-spheroidal to subprolate, 
angular to sem1angular rn polar view. Size: 22.37 ±0.16 µ, (P) x 19.55±0.12 µ. (E), 
P~I = 114.2! ±0. 71 µ, and_ PAI= 15.26 ±0.40 µ,. Structure: Exine tectate 1.08 ± 0.03 µ, 
thick, ektexme and endexine n~arly equal ~n th~ckness. A general thickening present 
n~ar the apertures. In polar view, _equ~torial diameter 19.55 :.:1: 0.l 7 µ,m, mesocolpial 
diameter 12.70 ±?-15 µ,, an::l apocolp1al diameter 2.97 ± 0,07 µ, in equatorial view. Aper
tures: Mostly . tncolporate r~rely Letracol porate, angulaperturate or fossaperturate, 
le3s frequently maperurate gram5 also noticed Margos distinct to i d' t· t l l d l · . · n is inc , os a ongate, 

eep y constricted, ~xtends half t~e wdth of the grain, outer ends pointed to sli htl 
rounded. Surface psilate (Pl. 2, Figs. 22-24; Table 1). g y 
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II. Colchicine induced variants of C. annuum: 

( a1 Autotetrap loids: 

I. var. T NK: Shape: Subprolate, tri or quadrilobed , subtriangular in polar view. 
Size: 38.19 ± 0,31 /J.- (P) x 31.67 '. 0.21 µ. (E) , PEI=l21.35 : 1.15 µ. and PAI=l9.01± 
0.31- µ, . Structure : Exine tectate 1.140 ] 0 .02 µ. thick, ektexine and endexine equal in thick
ness . In polar view eqv.atc rial diameter 32 .94 : 0.16 µ, , m esocolpial diameter 22.46 ±0,24 
/J, and apocolpial diameter 5.60 ' 0.11 µ. in equatorial view. Aperture.): Tricolporate to 
tetracolporate, anguJaperturate, colpae bordered by distinct margos , cs lalongate cons
tricteJ to non-co:istricted , extends half the width of the grain, outer ends slightly roun
ded. Surface p si late (Pl. 3, Figs. 25-30 ; Table 1) . 

2. var. cerasiformis : Shape: Subprola te, tri or quadrilobed or hexalobed, semian
gu.lar in polar view. Siz1; : 36.91 ' 0 .21 µ. (P) x 31.89 J_ 0.26 µ. (E) PEI=l 16.03±0.99 
11, and PAI= 16 .43 ± 0.44 fL- Struct ure : Exine tectate 1.32 ± 0.02 µ. thick, ektexine thicker 
than cndexine . A general thickening noticeable near the opertures. In polar view the 
equatorial diame ter 33.02 ± 0- 16 /J, , mesocolpial diameter 23.65 ±0.20 µ, and apocolpial 
d iam~ter 5. 22 ±0. 14 f.L in equatorial view. Apu tures : Tricolporate or te tracolporate, an
g u.Laperlurnle or foss?.pe r tu.rate , co1pae bordered by di stinct margos, os lalongate 
non-co.1<; tr icte:l , outer end s p oin ted., extend s ha lf the width of the grain. Surface psilate 
(P l. 3, Figs. 31-33; Table 1) . 

(h) Desynaptic mu.Lan t c.f C. a111wum \·ar. rcrasiformis: Shape: Subprolate, semi
angu.h•.r in pola r v iew . S£.:e: 23. 01·2 t 0 .22 11 (P ) x 20 .00±0.21 µ. (E), PEI= 
I I 7 .5 7 ± 1.34· µ. and PAI= l 0. 83 ± 0 . 97 µ . Structure : Exine tec tai-e 1.30 ±0,02 µ, thick, 
ektexine thicke r t·han endcxinc . J\ gcncrn l 1hick(;n ing present n ear the apertures. In 
polA.r view the equatorial dia me te r 20.08 ± 0 .2,~ /.Ltn, mesocolpial diameter 13 .61 ±.0.14- µ 
an::l apocolpial diameter 2 .17 ± 0.1 9 /L. Apertures: Mostly tricolporate, occasionally 
tetracolporate, angulapertu.rate or fossap erturate, inaperturate grains also observed. 
Margos indistinct, os lalongate , deeply constricted , extends half the width of the grain, 
outer ends pointed to slightly rounded. Surface psilate (Pl. 3, Figs. 34-36; Table 1). 

Discussion 

The pollen morphology of the species and varieties of Capsicum which were involved 
in the hybridization progran1me is rather fairly homogeneous. Generally the pollen of 
Capsicum is subprolate or prolate-spheroidal in shape (Erdtman, 1952; Murry & E~hbaugh, 
1971; Ba5ak, 1967 ; Nair & Kapoor, 1974; R::lghvanshi, 1976). The shape of pollen grains 
in species and var.ieties currently involved in the hybridization work was found to be sub
prolate to prolate-spheroidal and o~late spheroidal (Aniel Kumar, 1984). Iri polar view 
the shape markedly var.ies with species and ploidy and is considered to be valuable as 
was observed b y Mnller ( 1969) in Sonneratia species and hybrids and also in interspecific 
hybrids of PhyJalis (Lydia Prasad et al. , 1984). The pollen grains in the eight in terspecific 
F 1 hy brids of the p :i:esent study showed irregular shapes du.e to reduced pollen fertility. 
Triangular and occ?.sionally tetralo~ed grains were found in all the F 1 hybrids except 
in C. an.nuum va:·. cerasiformis X C. chinense var. m:ishm J hybTid. Shrunken, aberrant and 
inapert:.1rate condition was foun::l in two F1 hybrids (C. annuum. var. cerasiformis X C. 
c.1iinense var. 1nishntJ and C. chacoense X C. chinense var. mishme). The shape of th_e pollen 
grains in the F 1 hyorids of C. arinuum var. cerasiformis x C. chinense var. mishme, C. chi
n:'125:' xC.frutescms wa5 fo,.1!ld to h ~ intermediate between the respective parents, while 
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in the remaining six F 
1 

hybr ids (C. annuum va r. G3 X C. frutescens var. tabasco, C. annuum 

var. cerasiformis x C. pendulum , C. Jrutescens var. tabasC-O X C. annuum var . cerasiform is, C. 

chacoense x C. Jrutescens var. tabasco and C. chacoense x C. chinense var. mishrne) they were 

generally prolate-sph eroidal. In contrast , Muller ( 1969) has recorded the shap e of the pol

len grains in the F1 hybrid s of Sonn~ratia alba x S. ovata and S. alba X S. casco laris as either 

dominant or recessive but never intermediate . He suggested that the shape subprolate 

is dominant over prolate-spheroidal type. Lydia Prasad et al. ( I 984) also encountered 

variation in pollen grains shape in the interspecific hybrids of Phy salis. 

Raw colchiloids C. annuum var. cerasiformis and C. annuwn var. TJ\IK generally 

suffer from low pollen production and reduced fertili ty compared to the corresponding 

diploid genotypes. Both tricolporate (30.00% ) and tetracolporate (70.00~~) grains were 

encountered in the two tetraploids. The shape of the pollen grains in them is subprolate, 

having a mean PEI of 121.35 ± 1.15µ. and 116.30±0,99 µ, respectively. Similar variation 

in poll en shapes was recorded in SiJymbrium irio complex (Nair & Sharma, 1966-67). Shrun

ken and aberrant gra ins not uncommon in newly synthesized polyploids were encounter ed 

in the two tetraploids of the present study and also in the induced autotetraploid Ph.Y

salis pubescens (Lydia Prasad et al., 1984). 

Pollen grains of th-e desynaptic mu ta nt were by and large sub prolate; however, pro

late-spheroidal and oblate-sphero ida l gra ins were also record ed though in a low frequ ency 

thus exhibiting variation in pollen shapes. T'hc occu n·ence of shnmken and aberrant grains 

in the inte rspecific h ybrid s, ra'"' colchiploids 2. nd desynapli c mutant of the present study 

was attributed to the irreg LLlar mcio.; is a;i:l pol ya -:1 formation. Similar variation in 

pollen shape was attributed to higher poll en sterility. Such variation in pollen shap es 

was reported in the induced mutants of Pimpinella (Joshi & R aghu.vanshi, 1967) and 

Capsicum (Raghuvanshi , 1976) . 

Pollen size seems to be an important character in Capsicum. The size varia tic,n was 

more evident in all the eight F1 hybrids of the present stu.d y showing micro and ma cro 

pollen grain formation. Similar micro and macro pollen grains were reported in the F
1 

hybrid of Am:zr:inthus d!-lbius X A. spinosus (Pal & Khoshoo , 1966), an:l the variaticn in 

the size3 of the pollen ha~ b~e:,1 a ttribute:l to th~ pre:;ence of lagging univalents resulting 

in fewer chromosom-es or m'.)re cl-iro,iJ:;o-nes in the microspores. The variation encounter~d 

in pollen sizes of interspeci.fic hybrid<; and _mutants of the present investigation may be 

attributed to the occurrence of univalents and in-egular meiosis in them. 

Larger size o_f the pollen grains often provides a reliable index for the de tection of 

autotetraploids in the experimental populations. In the present study the pollen gra ins 

in induced au totetraploids of C. annuum var. cerasifvrmis and C. annuum var. T JVK were 

found to be larger than those of the diploid progenitors. A test for significance revealed 

that they were highly significantly different from each other (Table 2). Though there 

was no overall correlati~n between the chro~nosome number an<l pollen size it is pre

sumed that the plants with lower chromosome number have smaller pollen and increase 

in the_ chromosomi:: n~mber of the same taxa is generally accompanied by large r pollen 

and w1th mor~ d_efect~v(: s, m0re a.per~ural numbers, and chan ges in aperture disposition 

etc. Such vanat10ns m th: pollen size that accompanied an incr~ase in chromosome 

num':) ~r wa5 als:> r ecordej m Oryz1. (SJ.mpath & Rama!lathan , 1951; Rangaswamy & 

Raman, 19 73 ) . Plantago (Basset & Crompton 1968) c. nd in P/z,,rn[is p b (I d' p 
, . . . , • • .., . . u escens ,y 1a ra-

sai etal ., 1984). Vanat10n 121 pollen sizera·1o· ino· from small to la · . d 
. . · o t:> c: 1ge was encountere 
tn the d esy11a?t1c mutant of th e present study and this is altributed t · 1 · · 

- c o irregu an t,es pre-



Aniel Kumar et a!.-Pollen morphological studies in Capsicum 7 
Table 2 - Comparison of various pollen characters in the diploids and their corresponding 

tetraploids of Capsicum L. ('t' values; 

Paired comparison 

C. annvum var. 
cerasiforrnis (diploid ) and 
C. annuum var. 
cerasiformiJ ( te traploid ) 

C. annuum var . T NK (<liploid J and 
C. annuum var. TNK (le lraploid) 

* = Not Significa nt a t p = 0.05. 

Polar 
diameter 

-!4.30 

36 .98 

Polar 
Equatorial equatorial i\pocolpial Polar area 
diame ter index diameter index 

28.2 1 4 .28 4 .68 4.95 

19 .66 11 . 39 6. 19 0.87* 

vailin~ in Lhc genome. Sim,l ar n •.ri ation in the p ollen sizes ·were also reported in taxa 
trea ted with ch emicals and physica l mutagens such 2.s in Pimpinella (Joshi & Raghuvanshi, 
1967 ) a ·1.d Capsicum (R ag}i.uvanshi , 19 76) r esp ec tively. Therefore, the v'°'.riation in the 
pollen siz ,2s 01..nervd. in i·,1tersp ecifi r, hybr id s, te tTaploids and the d esynaptic mutant of 
Ca/Js icum is allributecl to th~ nn st?.hle n ?.t11 rc of th e n ewly synthes ized plants. 

The pollen size w,v; 111,,a"L1.n·cl a lon g the po l,lr ax is. Based upon sizes the pollen grains 
m a y b :: pbced either in sma ll (10 -2 5 /.L ) or in m r-cl iurn (25-50 µ. ) classes (Erdtman, 1952; 
Mu.rry & Eshbaug h , 1971 ) . Accord ingly six ou t o f the e ight F1 hybrids fit into the small 
class whose m ean ranges from 22 .24 to 24 .80 µ. . The remaining two F I hybrids (C. 
annuum var. cerasiformis x C. pendulum a!1cl C. chacoense x C. frutescens var. tabasco) and the 
two te traploids of C. annuum v2.rieties cerasiformis and TNK and one desynaptic mutant 
come und er m edium cla5s with mean ranges of 25.53 to 38.19 µ. 

The relative size of the pobr area ba5ed on polar area index (PAlJ has been suggested 
by Faegri a -:-d Iverson ( 19 3 l ) an i M 1J.rry and Eshbau.g-h ( 19 71) as a quantitative charac
ter of dia1no1tic v -..lue. O n. ,:1~ h :t~is of the polar area index the following two classes are 
suggested pertaining to the taxa of the present study. 

(1) sm1.ller polar are:\ index (PAI ) between 10-15 µ, eg: desynaptic mutant, C. 
chacamse x C. annuum, var. BOB and C. chinense x C. frutescens. 

(2) M ediun1 size polar 21.rea index (PAI) between 1.5-20 µ., eg: two induced auto
te traploids of C. annuum varieties of cerasiformis and TJVK .and six interspeci:fic 
hybricls, viz., C. annuum va-r. G3 x C. frutescens, C. annuum var. cerasiformis x 
C. pendulum ani C. chinense var. mishme, C. frut escens var. tobasco x C. annuum var. 
cerasifonnis, C. chacoense x C. Jrutescens var. tobasco and C. chacoense x C. chinense 
var. mis/11;,e. 

In all the interspecific hybrid s, two induced autotetraploids c.nd one cl esyn<".ptic n1l'.
ta11t , the PAI w2.s less than that of the corresponding parents dtle to syncolporate condi
tion. S i:nihr r esults were reported in the induced z..utotetraploicl., interspeci:fic hybrids 
and the mntants of Physalis (Lydi.?. Pr.:1,sad et al. , 1984) . Smaller PAI clue to syncolporate 
condition was also observed ii1 some species of Capsicum (l\!Iu.rry & Eshbaugh, 1971 ) 
?.Ti in the induced a1utants of C. annuw;i (Raghuvansh, , 1976) . 

The higher number of apertures ancl. the occasiona l inap erturat,2 condition observed 
in th e ind ucecl autotetraploid s, de synaptic mu tc'.nt and in terspecific hybrids could be attri-
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buted to the meiotic irregularities in the new-ly synthesized genome. The multiaperturate 
and occasional inaperturate condition was also reported in the interspecific hybrids, in
ducer] polyploid s, and polyhaploid of Physalis (Lydia Prasad et al. , 1984) and poly hap
loids of Hordeum (Rajendra et al., 1978) , Solanum species (Erdtrnan , 1952; Andenon & 
Gensel, 1976) and induced mutants of Capsicum a,muum (Raghuvanshi , 1976) . Injecting 
colchicine to the flower buds Dover (1972) was able to induce multiaperturate condition 
in Triticum aestivum containing alien addition chromosomes in the genomes. 

The endoaperture (os) was found to be lalongate, deeply constricted to non-cons
tricted nature and extending half to three fourths of the width in all the eight F1 hybrids, 
two autotetraploids and the desynaptic mutant. In-egul?.r os ,vith tapering ends was re
corded in 4 F 1 hybrids of the present study (C. annzmm var. C3 x C. frutescens, C. annuum 
var. cerasiformis x C. pendulum, C. chacoense x C. frutescms var. tabasco and C. clwcoense x C. 
chinerise vaT. mishme). Irregular os with outer ends rounded was observed in the F 1 hybrid s 
of G'. annuum var. cerasifomvis x C. chine11.se var. mishme. two attfotetraploids of C. anntmm and 
the desynaptic mutant. Circular os was observed in C. frutescens var. tabasco x C. annuum 
var. cerasiformis hybrid and bifurcated os was observed in C. chi,iense x C. frutescens and C. 
chacoense x C. annuum var. BOB hybrids. lITegular os formation could be attributed 
to the meiotic irregularities and higher pollen sterili ty present in the genome. Similar 
irregular os was also reported in interspecific hybrids ancl incl ucecl polyploicls of Plrysalis 
(Lydia Prasad el al . , 1984), species hybrids of Sowierntia (l\iluller, 1969), induced mu
tants of C. annuum (Raghuvanshi, 1976) and in some species of Solamun (Shanna, 1974) . 

Analysis of variance was also employed in Lh c eight f I hybrids for quantitative meas
surcments utilisi ng paramete1·s such a s pola r diamete r (P J (F = 79.93P > 0.01), equato
rial diameter (E) (F=65 .23 , P>0.0 1) , pola r equatorial index (PEI) (F=6.70 , P>0.01), 
apocolpial diameter (A) (F -= 27 .48 , P>O.O I), and polar area index (PAI) (F = 10.30 , 
P> 0.01). The 'F ' values indi ca ted highly sign ifica nt differences among them. 

Inter-relationships 

The inter-relationsh.ips between the fiv e species of Capsicum have been explored 
through the crossabi.l.ity relationships and a cytogenetic analysis of the eight F 1 interspecific 
h.ybrjds. Hybrids wer~ obtained easily in the fol19wing combinations, viz., C. frutescens 
var. tabasco x C. ann'.l1'm var. cgrasif.1rm is, C. annuum var. cerasifDrmis x C. pendulum, C. annuum 
var. cerasiformis x C. chinmse var. mishmJ, C. chuwense x C. annuurn var. BOB and C. chi
nense x C. frutescens. Cytogenetic studies revealed that th,.e hybrids differ from each other 
at least in one or two translocations in their genomes. They are partly pollen fertile ind i
cating that there are considerable ho::nologies or homologies among the genomes of the 
respective parents and hence they are probably closely related to each other. The pollen 
morphological evidence deduce::l through the application of the two parameters (PEI 
and PAI) also supports the cytogenetical evidence. 

Evolutionary significance 

In general the ptant morphologists agree that similarity in a large number of charac
ters of different taxa indicate clme relationships, whereas diversity among the characters 
shmv5 distant relationship. In recent years a few palynologists like Erdtman (1952, 1961 ), 
Saar! (1961 ) , Nair (1965), Punt (1971), Sharma (1969) and Muller (1969) have attemp
ted to trace the evolutionary significance of some poll~n morphological character~. In 
the genus Capsicwr:. it is difficult to e:x.press any definite opinion 2.bout the evolutionary sig -
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nifican cc of pollen morphological characters. However: the present stt~dy highlights that 
rnme pollen characters showed evolutionary significance in species hybrid~, induced 
a,utote lraploid s a nd d esynaptic mutant than in the respective parents. 

( l ) SlwpF: Prolat e-spheroidal ~rains are considered to be advanced over the sub
prolate . eg: All the eight F 1 interspecific hybrids. 

(2 ) l\'lnlti:.perturate condition is an advanced character over tricolporate 
eg: induced autotetraploid s of 
C. m1nw111i , desynaptic mutant and F 1 hybrids ,_:,f 
C. a111mum v?.r. cerasiformi.s x C. pendulum , 
C. chineuse x C.Jrutescf11s , C. chacoe11sf x 
C. annuum var. BOB . 

(3) Circular os is considered to be an advanced feature ever bifurcated and tapering 
outer ends of the os, 
eg: FI hybrid of C. frutescens var. tobasco x 

C. amwum var . cerasiformis. 

(4 ) Bifurcated os is ?.-::lvanced than tapering outer ends of the os, eg .: F1 hybrids of 
C. chinense x C.frutesce11s and C. chacoen'ie x C. annuum var. BOB. 

The utilization of the abc.ve pollen morphological characters fof the p 1_1rpose of inter
preting the relative advancern ~nt and the primitiveness of the taxa revealed that the 
interspecific hybrids , induced auto£etrc.ploids and desynaptic mutant showed advanced 
features over the corresponding parental species and , arieties. 
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Explanation of Plates 

(For all figures, 111ag11ificat ion bar represents IO µ ) 

PLATE I 

1-3. 
I. 
2. 
'.1 . 
4-G. 
4 
5. 
G. 
7-9. 

7. 
8. 

9. 
I 0-12. 
10. 
11. 

12. 

Pollen grains of C. a11111111111 var. G3 X C. Jrutescens var. iabasco 
Equatorial view showing well sep1rated colpae ant.I m esocolpium. 
Equatorial view showing ill-de fined Os. 
Polar view showing rnargos. 
Pollen grains of C. annuum var. cerasftormis X C. chinense var. mishme 
Equatorial view showing colpae. 
Equatorial view showing irregular, constricted Os. 
Pol a r view showing well d eveloped margos. 
P oll en grains of C. annuum var. cerasiformis :< C. pendulum 
Equatorial view showing colpae. 
Equatorial view showing nonconstricted O s. 
Polar view showing margos. 
Pollen grains of C. frutescens v1r. tabasco .· C. annum var. cerasiformis 
Equatorial view showing colpae. 
Equatorial view showing d eeply constricted circular Os. 

Polar view showing syncolporate condition. 
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A nie l Kumar et al. ~ Pollen morphological studies in Capsicum 

PLATE 2 

13-1 5. 
13 . 
14. 
15. 
16.18. 
16. 

Pollen grains C. chinense var. mi.shme /. C. ji·utescens var. tabasco 
Equatori,:i. J view shO\•ving well separa ted colpae. 
Equatoria l view showing irregular, bifurcated O s. 
Polar view showing tetracolporate condition. 
Pollen gra ins of C. chacoense X C. annuum var. BOB 
Equatorial view showing well separated colpae. 

17. Equa torial view showing irregular, constricted Os. 
18. 
19-2 1. 
19. 
20. 
2 1. 

22-24. 
22 . 
23 . 

24. 

Polar view showing syncolpora te condition. 
Poll en grains of C. chacoense X C. frutescens var. tabasco 
Equatorial view showing colpae. 
Equatorial view showing constricted Os. 
Polar view showing margos. 

Pollen grains of C. chacoense X C. chinense var. mislzme 
Equatorial view showing colpae. 
Equatorial view showing long narrow irregular Os. 
Polar view showing syncol porate condition. 

PLATE 3 

25-30. 
25. 
26. 
27 . 
28. 
29. 
30. 
31-33. 
31. 
32. 
33. 
34-36. 
34. 
35. 
36. 

Pollen grains of induced autotetraploid of C. annuum var. TNK Equatorial view showing enlarged colpae. 
Equatorial view showing irregular constricted Os. 
Polar view showing distinct margos. 
Polar view showing pores situated between the anfles. Polar view showing irregular shape. 
Polar view showing tetracolporate condition. 
Pollen grains of_ induced autotetraploid of C. annuum var. cerasiformis Equatorial view showing colpae 
Polar view showing pores situated between the angles·. Polar view showing well developed margos. 
Pollen grains of induced desynaptic mutant of C. annuum var. cerasi formis Equatorial view showing colpae. 
Equatorial view showing irrgular deeply constricted O s. Polar view showing margos. 

1 1 
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