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Varietal variation and seasonal influence on the pattern cf sccumulation
of. old and protein in the Developing cotton seed:

C. I, THIAGARAJANY AND K. R. RAMASWAMY®

Atcumulation of oll was obsorved from the Gth day after snthesis In-ell the six
varietios studied in both winter snd sumwer sessons. The il content was moximum
between 30 ond 40 days in all the varigties in both the sessons. Among. the varieties,
in the matured seed, the percentsge of oil ranged from 18.10 to 20.30 in winter ond
from 18.40 t¢ 20.95 in summer. The vate of oll accumulstion was mors rapid in

winter than in summer in 8l the varieties.

The formation of protéin wes obsarved from the 10th day sfter anthesis in #li the
varlaties in both the seasons, The pretéin content was maximum batwesn 40 end . B8
days in cilfarent varioties in both the seasons. Among the varieties the protein ontant
at maturity, renged from 15.11 to 18.30 percont in winter end from 14.48 to 13.76
per cant In summer, The extant of variation in protein content batween varisties .was
comparatively narrow in winter then in summer.

In the cotton seed, oil and protain
constitute the major stored food materi-
als and play an important role in
seed germination and . subssjuent
growth of s2adlings, Tha pattarn and
amdsuat of azsumulation of oil and
protein in the sead may be varying within
a variety batwaan seasons and batwaen
varities with a season. Information on
this aspact may be useful in correlating
the relationships batween thesa twd
nutrients and s23d quality, With this
end in view preliminary investigations
were carried out in six varieties of
Cotton.

MATERIAL AND METHODS

Pure seeds of six popular varieties
viz., MCU4, MCU3, MCU7 MCUSB and

PRS 72 of Gossypium hirsutum and
Suvin of G. brabadense were obtained
from the Department of Agricultural
Botany, Tamil Nadu Agricultural
University. MCU4, MCU3, MCUB and
Suvin are long duration variaties (LDVS)
maturing in about 165-180 days whils
MCU7 and PRS72 ara short duration
varizties '(SDVS) of 135-140 days of
maturity. Two fiald trials were laid out,
ons in winter season 1975 ‘and the
other in .summer season 1876. The
trials were laid out in completely rand-
omised design with threa replications.
In winter, sowing was taken up - during
the last wask of August and in-summer
during the last week of February. The
packages of practices recommended for
the varieties were followed. Each
variety was raised. in sixty rows with

® Part of tho Thosis submitted to the Temil Nedu Agticultural Univarsity, Coimbatore for
the award of M. Sc. (Ag.) degree in Soed Technelegy, 1 snd 2, Dapartment of Seed
Tachnology, 1amii Nadu Agricultural University, Coimbatore-3.
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20 plants in each row in both, the

seasons. As soon as the flowering

commenced, sufficiently large number

of flowers were tagged with date of

flowering in both the seasons, and
selfed. Fifteen bolls. were collected at
random from each wvariety in each
replication at five days interval.” In
the case of long duration varieties,
bolls were collected upto B5th day
while in the short duration varieties,
upto 45th day. Thus, eleven samples
representing eleven periods of five days
duration from Pi1 to P,, in thelong
duration varieties and nine samples
representing nine- periods (P to Ps)
were available. The seed obtainad from
15 bolls from all replications were
pooled and samples ware drawn 1D
estimate the oil and protsin. Qil and
protein contents were estimated adop-
ting the procedure suggested by Chrts-
tiansen and Moore (1961) and Ali Khan
and Young (1973) respactively.

RESULTS AND DISCUSSION:
(i) Oif: (Table 1)

In both the seasons, up to 5 days
after anthesis oil formation was not
observed among the varieties. On the
10th day, the parcentage of oil among
the varieties ranged from 0.40 (V), to
0.80 (V5).

In winter season, significant varia-
tion in oil content was obsarved for
‘periods from P, to P, among the LDVS
whareas in Ve and V,, the difference
in oil content was significant only at
P,. The percentage of increase in oil
accumulation was maximum batween
P, and P« in V, (306.0) and V, (417. 0)
ﬂnd betwean Pe and P, in "u': [221 0),
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U, [114'3} V, (199.0) and V. (105.0).
The oil content was maximum at Ps -
in Vv, Vs and V.. at P7 in Ve and at PG
in' Ve, Among the varieties the per-
centage of oil ranged between 19.65
(V6) to 25.70 (V,). The long. duration
vatieties recorded significantly more
oil than the short duration varieties
at this stage. After this period, the oil
content decreased till boll bursting and
the percentage of decreasz ranged
betweezn 7.9 (V6) to 21.1 (V,) The
decreas2 was significantly more in the
LDVS than in the SDVS. At Pa, Va
while on par with V,, and Vi was
superior to V,.

In summer alsa oil formation was
recorded from P2 onwords. The per-

centage of oil at this stage ranged
from p. 35 (V1) to 1.45 (V6). At
this stage the seeds of LDVS con-
tained significantly more oil than the
SDVS.  Significant variation . was
observed in all the periods in the LDVS
and only at P, and Ps in the SDVS.
The pattern of increase was more of
less uniform among the LDVS only.
The percentage of increase was maxi-
mum between P8 and P7 in Vi (85.5).
Va (5.0), V3 (108.1) and V. (142.2)
and between P« and Ps in Va (827)
and Ve (88.2). The maximum oil con-
tent was recorded at P, in all varieties

- except Vu which was al P7. The per-
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centage of oil at this stage ranged from
21.00 (Ve) to 26.25 (Vi). After this
stage, the oil contant decreased till
boll bursting and the percentage of
decrease ranged betwesn 123 (Vi)
and 21.9 (V,). The rate ol decrease
was comparatively more in the LDVS
than in the SDVS. The oil content at
maturity was 20.00 (V1), 18.75 (V)
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19.75 (Vv) 19.60 (V3), 20.95 (V,)
18.50 (Vo) and 18.40 (V,) percent.
The variation between the LDVS and
the SDVS was significant.

In all the varistiss, the rate of
accumulation of oil was more rapid
and earlier by five days in winter than
in summer. ii) Protein (Table 2.)

~ Formation of protein was almost
nil upto Ps in all the varieties in both
the seasons. In winter, accumulation
of protein was recorded at Pa which
ranged between 4.44 (V.) to 5.16
(Ve) parcent. There was no signifi-
cant varietal diffarsnces at this stage,
But betwezn P, and P, in ths SDVS
and betwesn Ps and P, in the LDVS
significant ditferences were obssarved.
The pattern of accumulation of protein

between pericds among the varieties
was not uniform. The percentage of
increase was maximum between P
and P-inV1 (168,9), V, (114.1), Vs
(181.2) and V, (190.7) and between
P, and'Pe in V4 (50.5) and in V, (75.).
The protein contant was maximum at
Pie in the LDVS and at Ps in the SDVS
and at these stagas, the percentage
of protein content ranged bztwaan
17.75 (v3) to 18.53 (V,) in the LDVS
and betwzen 15.87 {Va) and 19.20
(Ve) in the SDVS. The variation was
significant. only in the SDVS3. After
this stage, the protein content decrea-
sed till boll bursting and the percen-
tage of decreasa ranged betwsen 1.5
(V5) and 6.4 (V4). The protein
content at maturity stage ranged from
17.16 (Vi) t0 17.87 (Vs) parcent in
the LDVS and from 15.11 (Vs 1o
18.90 percent (Vs) in the SDVS,
“The variation -was significant -only
in the SDVS.

varieties . was comparatively
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In the summer season, from P3
to P9 the mean pmtem content
among the LDVS was f.lgmfu.':ar:tl",fr
more than in the SDVS. "Among.
the LDVS, the variation in . protein
content was . significant far the. parlnd _
from P4 to P11, whereas among the
SDVS, it was frnm P ‘to P. The
protein cnntentatF‘ ranged fmm422
(V,) to 5.84 (V,) percent, L

The accumulation of protein. was
maximum betwezn P6 and-P7 in Vi
(49.4%3,V, (36.8%) and V, {1?._52“.{,},
between Py and” P in V. (68.5%);
between P, and P, in'V, (92.4); -and
between P, and Ps in V., (93.6%),
The protsin contant was maximum at
Pyyin Vy, Vyand Vi at Pue in Vs
and st P, In V,; and V.. and ranj2d
between 15.00 (Vo) and 20.63 (V)
percent. A decrease in protain content
was noticed in the subsz2guent stage
in V, (24%): Vs (1.1%) . and V¢
(3.5%) only. At maturity, the psicen-
tage of protein rangsd from 16:41
(V*) to 19.76 (V2) in the  LDVS
and from 14.43 (V6) to 20.41 (V5)
in the SDVS.

The extent of variation among
less in
winter than in summer. The maximum
accumulation of protein took place
five days later in summer than in
winter in LDVS.

The rate and period of oil forma-
tion in cotton seeds, according to
Turner et al., {1978) varied within
and between varieties due to seasons
and locations.  In the present study,

<+ oil accumulation was rather intensive
. between 15-30 .days in winter and

between 25-35.days in summer. The
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oil content reached the maximum
between 30 and 40 days in winter
and between 35 and 40 days “in
summer. The rate of accumulation
was mote rapid in SDVS than in LDVS.
Toschevikova et al. (1957) observed
that the accumulation of oil in the
early maturing variety proceeded ata
faster rate than in seeds of late ripe-
ning variety. The rate of accumula-
tion was more rapid in winter than

in summer. Gallup (1927). Grindley
(1950), Caskey et al. (1931),
Louzinger et al. (1931), Kamal

(1951), Ali et a/, (1953) and Memon
etal. (1953) have reported similar
results.

The rate of acvumulation of oil
comparad ta that of protein = was
faster and the period of maximum
accumulation was shorter in
the varieties in both the seasons.
The extent of variation in protein
content among the varietiss was more
during summer than in winter. This
i8 in. confirmity with the results of

most of

Turner et al. (1976) and El-Nockrasky

et al. (1976).

A comparative study of the pat-
tern of accumulation of oil and protain
in the seed with germination revealed
that the seads ara capabls of germi-
nation when the rate of accumulation
of oil and protein was maximum,
Howaver, maximum germination was
observed when ths accumulation of
protaln has coms to an end.

REFERENCES
ALl, M. and A. H. ULLAH, 1853, Qil contenr

in cottan ot verlous sisge of boll devolep-
muat. Paklst, Cottf, B8 [1].1-14,

231

VARIETAL AND SEASONAL INFLUENCE ON COTTON SEED

ALl. KHAN, 5. T. snd C, G. YOUNGS, 1073
Variation In protein content of field pees.
Can Pl. Sel 50: B3-57,

CHRISTIANSEN, M. N. &nd R. P. MDORE
1961, Temperature influenee on the Jn
vlvo hydrolysis of cotton seed oll, Crop.
Sci. 1. 385-388.

CHARLES CaSKEY, Jr, and WILLS, D. 1931,
Changes in the sugar, oil and gossypol con.
tent of tha develaping eotton bell, J, Agric.
Res. 421107 1831, 671-673.

EL-NUCKRASH‘I’, A. 5., MOSTOFA, H., M.,
EL-FOOLY, M, M. and Y. EL-SHATTORY,

Biochamical changes in cotton seeds
during develepment and maturity. MNahrung

[1976] 20[2] 128-132.

GALLUP, W. D. 1927. The gossypol content
and chemical composition of cotton during
certain periods of devalopment. J. Agrle.
Res 34 [10,: 8B7.892,

GRINDLEY, D, N. 1850. Changes in eomposi-
tion of cotion seed dwing dovolopment
end ripening. J+ 8tl Fd. Agrle, 1 (5] :
147-151. .

KAMEL, M. 1951, Studies on the developmant
of the bolis and the farmation of oil in
the devaloping seed in some varieties of
Egyptisn cotton. Nature [31.3.51].

LOUZINGER, E. K. and L. RASKINA, 1931. A
study of eotton sead esnd coiton seed oil
8t various stagos of maturity, Moslobeing
Thoroe Delo 1831, Ne, 2-3, 57-60: Chemis
end Industry 27, B36(1332].

MEMON, A. M. and M. V, MALIK. 1969. ol
content in relation to ecolton seed develop.
ment in American upland cotton. (G
hlesutum) W. Pak. Fnt Agrf. 1868 No.
1.3.55-886.

TOSCHEVIKOVA, A. G, and A, T. 'MaNUROVA
1857. The mechanism of substance wsccu-
mulation In the seeds eof early and lote
tipening varisties of cotton during the
period of reponing. Trady Srteneazraf Unlv,
1967, No. V1G, 87-94, From £him, Biol.
Khim, Abstr, No. 27594,

TURNER, J. H, H.H. RAVNEY, Jr., and
SCUORLEY Jr. 1976, Inflyence of Environ-
menl on seed quality ol four cotton culll-
vara, Crop. Scl, 16; 407-408,



(Val 58, 8y, 4

CTHIAGARAJAN snd | RAMASWARMY

o

nu_a__u ot pue 09 ‘g 'Oy mn 'JE 'SE ﬂu ‘Gl ‘gl ‘s i¢ PApPJOoIGI spues U| uajuno __n o mnu.:wuh-n [T3: - 11

:.u_: a2 jo

so1eMEA ¥is :_ -_mm..::: E:._

Mo

b o21qel

LR T L ._Iﬁ_.__ na ¢ d YT poped o 7
§5°0° 080 - - pag m-a_.u; X .._E.u.:m. :m.q

- ER"0 EBD un:t nu e _h o
' L v o7 "pas ¥ mh____.u.n X ___:_-:u: :._ jo uospedwey

shQl EAA Y . 2 TS & - P
= -t 56 0T 09'6L SL°61 - 0602 M &
.- - 06°G1 GP°64 0161 06°814 Lid oM
- - 99°ze gL LZ 0e'Le oL ué .
= = D66t VG L GE'OT 4E 02 Oid "M
o8l 15'81 QL ¥ 0Z'4z . 8G'Z¥ OL"2Z s
048l 3 18 59'8Z OL'LZ S8G'EZ 08"2L fd M
ooLi 19761 52 92 SLEZ 0B'VE SLTT " 8
09°LI )0 81 0L'SE 09'ZZ ‘DB'ET 49°TT 8d .4A
oriet 6'ZT gagl 08:91 cge'el 5584 8
05’8l 10°0T 0L°ST SYEL 06'EE 7 B Ld M
88'9 SVLb oL'L 50°8 006 ool “ s
CEG] 38°61 - 57°81 se'g| oLl 00"l 2d M
08'8 US'6 CEFY oLE or g G6'S Y8
5zT'91 pLo9) o0'e vE"Q - 59°5 oL -ad W
gg'E S6°E 03'E o6l %2 0EE s
seo! 51701 S0'E SL'E 00'E 59°L bd M
- 8F°Z 502 GO'E S0 “gg’l SE') Y s
00'Z 052 0% 59" 05T &L} £d M
g¥il otk ¢80 090 - Zve SE'0. N
0L 0 08°0 59'0 0¥°0 s ovo ar'o d _.m
- - _ T o o - . b M
(o) “(ga) SR €79 SRS (Y _(zA) LhA) = ;. Jupsiss
TL SHd DLnow NI ANS 8 nu.s_ L. now” ¥ NomW - 1 ERRBLEA



April 1882).

(sp’0=d) ao

VARITAL AmD SEASONAL INFLUENCE On COYTOM SEED

E0Z Zo'g poliad
Z0 1 zZo'L ETH K Aapen X uomdeg
E¥'L EO L [co'o=d] an

ZL O TL'0 ais poped X Aloliop,

sAQ A IV
- - 05 61 Ly o\ BLE} Ly L1 "85
- - VE L1 BOLL Le L gL L ) bid M
- v 6L ¥ 89l VE'GL EELL “'g
- - £5 81 SL L 8zT'el 06 LL Okd M
8r'vi it oz EG'BL logs Bz EL SL°TL R |
iLg oG 81 or 9\ SE-91 g6 S pS gl - Gd M
0051 £90°0Z Tl Le Tt ZZ +2 es oL -
LB 51 oZ BL T9 EL ¥ ol gc'al g ot 84 M
16 EI 86 91 Zo 9l o'l £8's1 FLFL Y8
TL VI iv Ly G591 6L S oL gl TESL Ld M
Sl T8 Tl LL'g 66 0L LS el ay 6 - Mg
A ig 01 699 15§ EE £ Los ad fa
¥'e L¥'ZL lg L io 8 S0'8 §:F: “ g
66711 £0 T 10°g bs'g EO'S 6.9 9d M
P96 8 9 o8 ¥ 009 09 L 508 "8
£8 9 €6 L 9L ¥ 0f ¥ Zo ¥ oL'F td M
BGE VY ¥89 LG ¥ k) Ltog 86t -
gL g 509 . gLV oL'Y BI¥ ey Ed M
- popieg
[oA) {ga) ¥A) {ea) (zA) {1n) .y Juoseeg
ZL Sud L NOwW uj Ang g NOW 5 Now * Now ERIDHBA

‘uoiles jo u.m,_.._n_.un_? Xis @) €ISeyIUs el 2AED S8 PUR  Og

‘O ‘Ob ‘SE “OE ‘ST ‘O ‘S ‘0L ‘g I® POPIOaI SPES JO IUeN0D umioid 0 o0Q|Ueo1ed ‘Usew By UD UOFESE jo eSueNijuy T ITEVL

233



