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Pollination Mechanism and Inbreeding Depression in Niger
(Guizotia abyssinica Cass.)

T.K. RAMACHANDRAN' and P. MADHAVA MENON®

Self fertilization resulted in 30 per cent of pollen sterility and B0 per cent of

sead sterility in niger.

Germination and survival of seedlings resulted from selfed pro-

genies were very low. There was considerable reduction in yield attributes like number

of branches and number of capitula which depressed the yield of self pollinated pro-

ganies,

The inbreeding deptession in vield was as high as 91 per cent.

In view of

the high selt incompatibility, sibmating may be resorted to for developing inbred lines.

By sib mating it should be possible to develop lines with desited attributes without

sacrilicing general vigour and production.

Niger (Guizotra abyssinica Cass.)
a minor oilseed crop is mostly cultivated
under rainfed conditions. It is a highly
cross pollinated crop. (Howard et af.
1918 and Chavan, 1961). Information
on floral biology, pollination mechanism
and the effect of controlled pollination
are meagre in this crop. Hence the
present investigation was taken up to
study the pollination mechanism, self in-
compatibility and the extent of inbreed-
ing depression and the results are pre-
sented herein.

MATERIAL AND METHODS

With a view to study the effect of
different methods of pollination viz.,
‘open, sib and self pollination, nine niger
varieties viz.,Ga.1,Ga.b, Ga.10 (Mysore},
Ga.12 (Nagpur), Ga. 23, Ga. 25 (Tamil
Nadu}, Ga.29 (Ranchi), Ga. 36 (Mysore)
and Ga. 39 (Maharashtra) were sown at
the Agricultural College and Research
Institute, Coimbatore adopting a spacing
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of 60 x 60 cm in randomised block
design replicated four times. Self polli-
nation was effected through

i} encasing the capitula with but-
ter paper bags

i) mantling whole branches in
muslin bags
iii) rubbing the surface of the

~capitula gently with the thumb

iv) actual dusting of the pollen
from flowers of a plant of the
stigma of the other capitula
borne on the same plant.

Sib pollination was effected by deposi-
tion of pollen collected in bulk on the
capitula of sister plants of the same line
and also enclosing branches of unopened
capitula of sister plants of a variety
inside fine muslin cloth bags.

In order to assess the effects of in-
breeding depression eleven seeds in
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each from open, self and sib pollinated
heads were sown. The available selfed
seeds in all the varieties excepting Ga.b
(which failed to set seed on selfing) and
open pollinated in all the varieties and
sib pollinated seeds except from the
varieties Ga.29 and Ga.39 were raised.,
(Sib pollinated seeds could not be ob-
tained in Ga.29 and Ga.39). Observa-
tions were recorded on germination,
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survival and on other metric- traits’

besides yield and the data were .statis~
tically analysed.

RESULTS AND DISCUSSION

The data on seed setting percentage,
under different methods of pollination
are presented in Table |. The extent .of
seed setting found to be highly variable

TABLE |. Percentage of seed setting under different methods of pollination
Self-pollination Sib-poilination .
Open Butter Muslin Tripping Dusting Artificial Natural
polli paper cloth (butter polien cial  _sib polii-

Variety natien bags bags paper from {butter- . nalion

(whole bags) . other bag)  {(muslin

branch) flower cloth

of same bag)
piant '
G.a. 1 57.1 il 0.67 Nil Nil 41.0 1.64
G.z. 5 60.0 841] Nil Nil Nil 33.1 2.46
G.a. 10 48.2 Nil 1.53  4.46 1.2 5.6 2.75
G.a. 12 48.6 124  2.06 0.76  0.81 13.0 0.76
G.a. 23 60.6 1.056 1.25 0.50 1.53 21.4 T 2.34
Ga. 25 48.5 Nil 115 0,33 0.80 181 = 1.35
G.a. 29 62.0 NIl 1.00 Nil Nil 19.7 *
G.a. 36 64.6 Nil 0.84 Nil Nil '34.3 - 0.45
G.a. 39 C 4717 1.58 0.11 il Wil 31.3 *
Mean 55.2 0.43 0.95 0.67 0.47 . 241  1.68
* Treatments could not be eflected. A ’
‘F" Test

Within self poliination

QOpen vs others **
Salf vs sib s

Muslin cloth bags vs tripping b

Butter paper bags vs cloth bags **
Butter paper bags vs tripping -

. Within sib pollination

 Dusting vs artificial =
Dusting vs natural . **
Artificial vs natural . **

#* Significant at 1%, level.
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TABLE Il. Effect of inbreeding : Percentage of garmination and percentage survival to the number of
seads gporminated

Open Self Sib
Variety Percentage Percentage Percentage
Germination Survival Germination Survival Germination Survival
G.a. 1 100 100 36.3 100 82.0 100
G.a. B 100 100 — — 727 100
G.a. 10 100 100 72,7 75 100.0 100
G.a, 12 100 82 727 100 100.0 100
G.a. 23 91 100 9.0 100 91.0 100
G.a. 25 100 91 63.6 100 90.00 100
G.a. 29 100 100 93.6 71.4 — i
G.a: 386 100 100 36.3 75 54,5 100
G.a. 39 a4 100 64.5 83.3 — —_
Mean 98 a7 51.1 g8.1- 73.9 100
‘F*Tast

Germination ' Survival

Open Vs salf L NS * Significant 59 level

Open Vs sib oo M5 #* Bignificant 195 level

Self Vs sib ¥ NS NS5: Won-significant

under different methods of pollination
studies. Seed setting under open polli-
nation was 55.2 per cent which was
significantly superior to sib-pollination
(20.4%9) and self pollination (0.63%).
The results are in confirmity with the
reports of Najk and Panda (1968). Under
self pollination the setting was neglible
or sterility was cent per cent. Among
the techniques adopted to effect self
pollination, the seed setting was signifi-
cantly more (0.95%) when the whole
branch was covered with muslin cloth
bag as against least setting (0.43%)
recorded by encasing capitula in butter
paper bags. Chavan (1961) and Mohanty
(1965) reported similar results. Ga5
however, failed to produce seeds under
any of the methods while maximum set-
ting was registered by Ga.10. In the

artificial sib pollination (butter bag)
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Ga.1 recorded high seed set (41°%;) and
Ga.10 least (5.6). The negligible seed
set under self pollination might be attri-
buted to the self incompatibility of psy-
siological or genetic nature as observed
by Mohanty (1965). In sib poliination,
the seed set was more under artificizl
(24.1%) than under natural (16.7 per
cent)condition. This phenomenon brought
out the fact that pollens were not wind
borme. Further this was confirmed by
the presence of pollen grains in clumps
of five or more. The intensive bes
activity noticed during blooming led to
the presumption that honey bees were
the primary agent for cross pollination
in niger.

The percentage of germination of
seeds was significantly more under open
pollination (98%) than those produced
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TABLE 1. Effects of inbreeding on pollen and seed sterility
Pollen sterility Seed sterility
Variety Open Self Sib Open Self ) sib
G.a. 1 0.40 35.61 5.68 47.4 ‘G8.6 71.7
G.a. 5 1.10 — 1.47 62.3 —_ 60.4
G.a. 10 8.86 14.41 2.52 61.5 67.9 61.9
G.a, 12 1.70 36.41 2.08 41.9 74.5 61.1
G.a, 23 1.02 17.60 3.056 60.4 28.2 72.5
G.a. 25 11.74 33.33 5.99 69.7 79.89 73.2
G.a. 29 2.55 34.02 — 58.5 B2.7 —
G.a. 36 2.1 36.10 3.83 57.3 ° 82.3 56.4
C.a. 33 3.80 33.78 — 52.3 759.4 —_
Mean 3.69 30,15 3.61 56.81 80.93 G5.31
'F* Tet Follen sterility Seed sterility
Open x self e »
Open x sib .5, N.5.
Self = sib L

*  Significant (@ 59, level
¥+ Significant @ 1% level

NS Non-sianificant

under sib (73.9%) and self (51.1%) pol-
lination (Table 11). Survival of the seed-
lings was affected in self pollinated
lines primarily due to chlorophyll defi-
ciency resulting in subsequent mortality.,

The data on pollen and seed steri-
lity are presented in Table lll, The pol-
len and seed sterility was high as 30
per cent and 80 per cent respectively in
self pollinated lines. However the dif-
ference between open and sib pollina-
tions was not appreciable,

The morphological attributes and
yield as influenced by self and sib polli-

nation are presented in Table IV. There
was significant reduction in plant height,

number of branches, number of capitula

and number of disc florets under self
pollinated progenies while diameter of
the capitulum and ray florets was least
affected. The mean vyield reduction
was as high as 60 per cent under self
pollinated lines and it was by 25,8 per .
cent in sib pollination over the open
pollinated lines. Differential behaviour
of the varieties was also noticed in

respect of yield. Yield depression was

- as high as 91.4 per cent inGa.1 and
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Ga.38 has however, recorded equal yield

1o that of open pollinated lines. It was

observed that inbreeding depression in
niger was brought out mainly by reduc-
tion in major yield attributes like number
of branches and number of capitula.
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