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igd tn the Groundnut

. ;28 in the degree of presence or
DDI‘E]E_IIG}' of the Seed in “he different varieties.

o . _ By eriments were laid out
Cf__M. ) }'DHN1 C. R. SESHADRI & Mq- BHAVAMI ':anmﬁve EF-PEB i“ B-a-':.‘-h
o= (Qil Seeds Section, annrtrnclnl: of Agriculture ¥sllowing characters

_ 1. lntroduction. Dormancy is characteristic of se.
Agricultural crops and refers to the resting period required L
give complete germination on sowing from the time- of matu. o
harvest. ~ Seeds of cerfain wvarieties of plants are dormant and ro
some resting period for germination while others are non-dormant .
sprout‘if sown soon after harvest. Some seeds cven germinate- while
on the plants themselves if conditions are favourable. .

' Two varieties of the groundnut are cultivated in Madras, viz.,
the spreading or runner vaftiety, which occupies over 80 percent of the
area under the crop in the provinee and the buneh or peanut variety.
The seeds-of the former have a dormancy period of two to two and a half
months while those of the latter have no dormaney or resting period.

The main rainfed or winter crop of the groundnut is raised between
June and December and the summer or irrigated crop between Iebruary
and August, The spreading variety is largely sown for both these crops.
Seed material for the summer crop usually sown in the second fortnight
of February is taken from the preceeding rainfed crop harvested in
December., The interval available for the seods to complete their resting
period is just sufficient in & normal ecropping year. But when the season
is abnormal, sowing.and harvest of the rainfed crop may be delayed for
over a month and the period available between the harvest of the rainfed
crop and the sowing of the summer crop will not be sufficient to complete
the resting peried. This will affect the germination’ of the summer crop,
resulting in defective stand and uneven growth of plants. The necessity,
therefore, for a spreading variety of the groundnut with a shorter period of
dormaney is obvious.

The bunch variety is exclusively cultivated in certain tracts like
Paollachi in the Coimbatore distriet, Guntur and parts of Bellary and
Kistna. On account of its short duration of three and half months, it fits
in well as a first crop in dry lands where facilitics exist for raising another
ghort crop in a year. It has also the advantage of easy harvest and can he
grown in tracte where only the sonth-west mongoon rains are predominant.
Thus, though this varicty is cultivated in o very limited arca in this
provinee, it cannot be replaced Ly the long duration spreading varioty.

The groundnut erop by its very natwre of fruiting underground
cannot be harvested without suficient moisture in ihe soil., Rains at
thf.tinm of harvest are often either. too low. resulting in imperfect harvest
at ifickensed cost or exeessive . when harvests have to be delaved till the
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Government to-day. The .ondition.  In  the latter. mmumatanﬂau,
. sprouting of the sced occurs-in the. hum:h
war purposes was eng’ ;

erminated sced is quite. useless,” while - the
inevitable reaction of ©° _
] one is- of poor quality with low ' 0il' content
production levels ncy for rapid deteriorution. Loss by ‘germindtion
Agricultural ﬁr;,r considerable in certain years. - In -one year in. the
heights. 4 about 80 pereent of the produce was estimated to have
_dinthe field. Inthe year 1938 at the Lroundnut Resecarch ‘St&tmn
_anam (South Arcot distriet) duc to heavy rains in November, the
":'F. Vosts of the bunch types had to be delayed by a few days. . It wos then
ound that in some varieties, as high as 80 percent of sceds had germinated,

The need for o dormant, short duration bunch type is therefore great.

2. Review of previons work. No serious attempt  appears to have
been made so far to ‘study = the problem of dnrma,ngjr "in  the
groundnut, Stokes and Hull (1930) in their study of progenics of crosses
liotween the Spanish and the runner types of groundnuts' found the
dormancy of the runmer type to be incompletely 'dominant over the
non-dormant nature of the Spanish type, and that the dormancy of the
runner type is not due to the impervious seed coat -as was ongmally
supposed. They also pointed out that seed dormancy is essential in a
satisfactory * hogging off” variety and also in varieties for market gr-:rmng
when frequent rains occur during the harvesting permd

L]

The problem of seed dnrmanuy- has been thomughly investigated
in wheat and to' a less .extent. in barley and . oats. - Scholez (1933)
experimented with a large number of wheat variecties and reported the
absence of any relationship between the langth of ‘dormancy and the
winter or the spring habit or earliness of ripening. Dormanecy was' also
found not associated with the moisture content of the gra.m Freistedt
(1935) conducted extensive tests over a number of years on the dormancy
of both spring and winter barleys and found the characters fo be recessive
on the genetic analysis of F2 progenies of four crosses. I’Iﬂlnnﬂtnn and
Knowles (1940) have pointed out that “dormancy as a character has
achieved a position of breeding significance ”.  The limitations met with
in the groundnut types also confirm this view.

3. Experimental work. Preliminary experiments on sced dormancy
were conducted at the " Groundnut - -Research' Station, Tindivanam.-
(South Arcot distriet) with the material available in the bunch and tha'
spréading varieties, 11umbermg over 80 units in 1936—37 and 1937—38..
The results showed: that in the bunch types: fairly  high germmatmn of
50 to 80 percent was’ obfained 1mmedm1:ely after hawesb There is a
gradual rise and maximum germination of over 90 _‘pﬂ ceént wag obtained in
about a week to ten dm}fs after harvest, and slow mcrease was nnted il
about two to two and a half months alter the harvest when lngh pement-tge
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of germmatlon was obtained.  Differences in the ' degreo of presence or
absence oi dorma,ncy were also noted among the different varieties.

Based ‘on these. findings ‘systematic cxperiments were laid out
durmg the years 1939—40 and 1940—41. Six representative types in each
of the bunch and the spreading varicties with the following characlers
were selected for tho study.

‘TABLE 1,
sy ow . Register Size of Kernelled Seed coet
ng_: atien,- . _ Number. Pods. nature colour Remarks. -
A. BUNCH.

1. C'udi');ni.h'am . .. AH.30 Small 1—2 Light Rose: Commonly culti-
' ' ’ vated bunch

2. Small Jupan i, . 34 w _ 1=2  DarkRed  variety cultiva:
' . ’ ted in Pollachi
3. Volete - 35 Very 1—2 Light Rose - tract.
, _ . small,
4. Valencia ' .- 60 Medium 1—4 Dark Red
5. Improved Spanish 70 Medium 1—3 Light Rose
f a ‘ ( 3 occasional )
6. Corientes 1. - ... 810 Small 1—4 Light Rose
, : ( 4 occasional ) ‘
~ B. SPREADING. |
I Local Mauritiwe ... A.H.!  Small 1—2 Rose Commontly culti-
. vated spreading
Z Tc:.ae ' 10 Big -3 Rose variety,
3. West Africen ... 16 Medium 1—3 Rose
4, Saloum 25 Medium 1—3 Rose Improved variety
: (3 occasional ) 1’:3;‘;\.&5""
5. Louga ' e 26 Very 1—2 Rose
.7 ‘ Small
6. Native Tanganyika. 73 Medium -3 Rose

- The lay oub adopted was a split plot design replicated four fimes
separately for the buneh and the spreading varictien.  Intervals of sowing
were randomised within blocks and the {ypes within sub-blocks. Sowings.

‘were done in plots measuring 2'x 13 laid out in the field ot filly secds
per plot, per sowing. The plots were regularly and uniformly watered
and germipation counts made every morning, For purposes of statistienl
analysis . the total number of secds that had germinated up to and
inclusive of the tenth day after sowing was alone taken as non-dormant for
the reason that gronndnut sown in this field, germinates completely by
the tonth doy.. In the first year's experiment thers were ten sowings at
two-day intervals after hurvest, for the hunch #eries and scven sowings at
ten-day mtcrv.xls for the gpreading, The cxpcrrnont was reprented in the
second - year on.the same lines with sowing. for the spreading series

cont.mund at tén«}ay intcrval up to 100th day after (e harvest.
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Results. (i)
analysed Dy the method of analysis of variance. |
varieties, sowings and inferactions attained the level of ﬁlﬂnlﬁeanﬂﬂ in

both the years.
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Tho results are presented helow.

- TABLE Il

Dormancy test of Bunch Varielies — Produce of 1539—4{] Hamfgd' {:rnp

Mean germination percentage.

Period in days from harvest to starting of the tests,

20 Ml:llh -

Varietal— The' gt,rmma,trmn datu were Bta‘!;'jstmally:
]}iﬁerﬂn ecs.. hcf—‘n‘r'een '

Varieties. 2 4 6 & [0 12 4. 16 18" .
A H. 32 640 940 970 985 96'5 985 97°5 08'0 975 975 .93'0
34 44°0 94'5 980 990 975 975 980 975 99:0. 970 923
55 930 950 96'5 97'5-97'5 98'5 975 97'5 980 990 940
60 670 96’5 960 976 996 985 985 990" 975 975 949
70 72:0 980 990 950 985 99'5 [00'0 99°0 96'5 99:0. 952
810 640 985 990 -99°0 99°0 975 98'0 95'0 1000 97°5 949
Mean 624 961 97'9 982 981 983 983 979 0984 979 - .
Standard error . Criticenl difference.
Sowings . o - 3718
Varieties 064 178
Body of the table , 203 5'63
Conclusions.
Sowings 18, 14, 12, 8, 10, 20, 16, ﬁ 4, 2
Varieties 70, 60, 810, 55, 32, 54
“TABLE 1L

Du:mnncy Tests -uf Bunch Varieties — Produce of 15]40-—-—4] Rﬂ]_nfgd Crop.

Menn.germination percentage.

—

Period in days from harvest to stiating of the tests .

Varicties. 2 4 6 B 10 12 14 16 18 20 Mean
A. H. 32 - 785 8I'5 870 755 B81'5 895 890 92'0. 940 940 856
34 640 690 850 835 805 8I'0 860 935.-91'0 92'0 B26
55 - 78'5 7800 855 855 890 930 880 940 940 925 88| -
60 B6'5 B20 B85 B95 91'0 920 850 875 900 955 89|
70 76'0 785 780 B3O 895 925 875 930 920 940 864
B0 800 73.0 .86'0 795 835 .B4'5 86'5 920 925 950 B85.2
“Mean 773 771 B42 833 B5B 888 875 920 923 938 ...
Stendard error Crifical difference
Sowings 134 3-88
Varieties 096 266
: Body of the table - 302 .38
Conclusiona. ' ' -

Sowings 20, 18, 16, 12, 14, 10, 6, 8, 2,4

Varietics * 60, . 55, 32810, = 34,

701,
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TABLE 1V.

Dormaney Test of Spreading Varicties — Produce of 1939—40 Rainfed Crop.
Mean germination percentage,

. © 7 . w7 Period in days from harvest to uartiﬁg of tests -
Variéties, .~ . 10 20 30 40 30 60 70 Mean

CACH. 1 o 15'3 47'5 B2'5 B4°5 940 950 960 736
o - 50 125 37°0 710 910 93’5 960 609
16-- - 7'0 26°5 655 71°5 865 Q0°5 915 62'7
25, 5 1000, 30°5 510 79°5 BO'5- 830 48'3
26 65 13’5 445  61'S  B20  B4'5 845 539
73. - 7. 510 00 785 . 905 94'5 955 97°5 82°5
Mean .o 8 300 598 7 879 899 914
Standard error Critical difference

Sewing 1*06 . 3715

Varieties 026 . 072

Body of the table 262 512

Conelusions. '

" Sowings 70, 60, 50, 40, 30, 20, 10
Verieties 73, 1, 16, 10, 26, 25

TABLE V,

Dnr'll:unuc?' tests of Spreading Varieties. Frc_niuce of 1940—41 Rainfed Crop.
Mean germination percentage

Périod in days from harvest lo steiting of the tests

Vnrieties 20 30 40 50 60 70 80 90 100 Mean
A H. 1 11°5 2800 500 580 700 730 740 750 825 580
10 35 235 280 380 360 650 685 685 780 477
16 #0215 3¥0 445 66'5 720 755 770 760 528
25 95 250 630 600 6770 695 730 755 820 583
2% - 60 190 335 540 050 690 725 720 783 522
73 545 75'5 720 755 800 8535 B30 855 690 778
Mean S1570 321 475 550 674 723 74 75%  BIO -
' Standerd eiror Ciiticnl difference
Sowings 244 rid i
Varieties 132 3'66
Body of the table 39 : 1092

Conclusions.

PRI

Sowinge 100, S0, B0, 70, 0, 50, 40, 30, 20.

——

- s—

Visictics 73, 25. 1, 16,425, 10.

_

& The I0th day sowing did not give any germination and was therefore omitted -
from the analysis,
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Bunch Varictics, In the first year of the experiment ‘)l sdtwings
alter the fourth dny onwards gave gunillmtmn of over 90 pl:tj.‘cf-nt.. and
were on par with each other. The freshly harvested ‘séeds “had high
moisture eonfent, on the second day and. n Bl;:_mﬁcantl}' lTow - gn:nninmmn
was noted in subsequent sowings till 93-8 percent vas: obt: vined . for the
20th day sowing.  Differences due to types though mgmﬁcrmt: were of low
magnitude.  But A. . 34 -« Small Japan* recorded ihe longest period
of dormancy among the bunch types. This, however, is nof. very: Pﬂpulm‘
with growers due to other considerations. .

Spreading Varielies. In both the years of experiment a rapid
increase in germination was noted for the first four' sowings at ten.day
intervals and the differences between the mean germination peremtages
for these four sowings were significant. In subsequent smt.mgs the
increase in the porcentage of germination was much less.  Unlike in the
bunch series, markod differcnces between types were noted in this series
and A. H. 73, “Native Tanganyika' gave over 50 percent germination
for the first sowing and finally recorded- the highest germination in both
the years, showing thereby that it had shorter period of dormancy. But
unfortunately this has. certain undesirable characters as susceptibility to
wilt ete. Types A. H. Nos. 10, 16, 25 and 26 gave the lowest germination
both at start and at the end of the experiments in both the years
indicating that these types required a longer resting period to give full
germination. A. H.1 Local Mauritius” the commnnly culhva‘ce-d type
was intermediate between theae fwo groups. -

It iu seen that in tho second year uf the experiment the percentages
of gérmination obtained for successive sowings were lower for the -
corresponding sowings of the first yoar. These. variations are due to the
seasonal effects on the groundnut crop. ' ' '

To sum up, the bunch variety gives good germination in about a
week after harvest (the harvested produce being well dried) while the
spreading types require a resting period of two to two and a half months
after harvest. | )

(ii) - Inheritance of seed dormancy, It is evident from the above
data that the bunch varieties ecan generally be classed as non-dormant
and the spreading varietics as dormant, the variation in the dm‘mancy
period among them being not of much m&gnlhldﬂ or . df..any great
agricultural 1mpnrtanuﬁ Seed darmancy appears to be an inherited
character in groundnut and the logical step to increase. the dormancy
permd in the bunch var ieties or réduce that'in the apraa.dmg varieties for
agricultural purposes will Dbe ‘to wundertake. cross- ~breeding between
desirable varieties and evolve suitable types to meet the needs of different
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lecﬁ,htlea._ ﬂ]tbﬂugh no specific crosses were donme to work out the
mherztanna ‘of .seed dormancy in groundnuts, the inheritance of seed
dﬂrmancy was “followed in - crosses between the non.dormant bunch and
tho dﬂrmant spreadmg purelines' made for studying the inheritance of
eart-:,m othar economic characters. The results pertaining to two crosses
ate tabulated below i— -

TABLE VI

lnhcnlnncn of Seed. dnrmuncy in Groundnut (1940—41 Rn.lu.fe& Saason.)
Cermination percentages on 10th day of sowing.

Germination Frequency distribution of F-2 families with
) 1 . " percentage i germination percentages of
 Particulars,” of parents &
' ' * F-I Progeny

' ﬂ Il'.'l days. 0-10 11-20 21-30 31-40 41.50 5160 61.70 71.80 81-90 91-100

A.H. 320 F’nn:nr.

in eross 283 940
F-l of Cross 283 550
A.H. 285 Parent-

incross 283 20 _
F. 2 of Cross 283 _ 2 2 | 6 6 .. 20
A.H. 34+ in

Croes 295 e 940
F. | of Cross 295 600
AH. S in

E - R

F gt Coms 205 il I e 1 e e 25 5 610

Tt is observed from the above table that the dormancy of the seeds
of F-1 progeny is intermediate between those of the parents and a wide
range of variation is met with in the F-2 families with a a large number of
families resembling the more dormant parent. Tt is evident that multiple
{actors are responsible for the expression of dormancy. The presence of
doymaney was studied in 110 bunch selections isclated from I3 progenies
of nine crosses, The results presented in the following table reveal that
some of the sﬁll-pctiuns possess a high degree of dormancy.

TABLE VI,

Fequency distribution of selections from crosses with germination percentape of

0-10 11-20 2130 31-40 41.50 5160 61-70 71-80 81.50. 91-100

L g s i i - = = w wmr

9 18 15 I3 510 96 4 8

These selections are under rampur:s:}n for their "fmhI dnration oo,
Two or three extracts have heen found to combine the bansh Dinbit. of
growth and dormant nature of seads.” They are awaiting disiric! trials
in the traets whare the introdueiion of such o stram would he appreciated,
“The DLreeding 'v(}rl-. iz heing nontinued 1o mr.rhir: straing with the desired
dr.g:r.g_ﬁf dormauey.-
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Summary.
Tawa T intien of proundnots are cullivadaed m Madras. 'Ifhf:}" afr
tho spres’ anmer {vpe known as Manriting and the bunch or {.rﬂ{ii
tvpe b ain Spanish o Peanot,  OF thess, the ﬁprmdmg "’ﬁ!!LLj"

seeapiv | about 80 pereent ol the total area pnider grogndrnt in the
Provinés, while the rest of the ares i3 sown to the bunth variots.

Seeda of the spreading variety are dormant and {ake ahout 2 to 21 Tnonths
(fram harvest) to give goud germination.  The sceds of the bnnch Fariety
have no dormaney or resting period and sprout almost :mmt—;rlr stely alter
malurity, :

In the tracts where the buneh variety is largely cultivated hesry
rains are received at harvest time which results in_ the delay-of ibe
Lrvest,  During such peasons the seeds of the bunch variety spront
in the field resulting in great loss to the enltivator.  In the éase of ikic
spreading varietics whicly are nged both for the niiin erop ond the summer
erop folluwing if, the seed: from 1he rainfed or winter crop cannot be nsed
for the summer crop unless it is rested for a period of 2 {0 2} months,

The dormaney or resting period required by sceds hus been {ested
in the ease of #ix representative buneh and six spreading varietics of
gronndouts by actunl gormination studies,

The secds of the bunch varieties -have been found. to give a hizgh
pereentage of germination “in about 10 days after harvest showing that
they are esseptially ‘nondormant forms., The seeds of the spreading
vavietics on the other hand required about 2 to 23 months for giving good
germination,  They are in other words d r.:rmnnf Dormaney therefore
appears to he a varietal charaeter, '

The inheritance of seed dormnnc) in grounduut was observed ina
few varieties and their hybrid progenies. The seéceds of T-1 progenies
Swere found 1o be intermsediate in behaviour between the two parents
while the T2 segregation showed greot variability and indicated that
multiple facters are respongible. '
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