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HETEROSIS 1N SOME INTRASPECIFIC CROSSES OF-
GOSSYPIUM HIRSUTUM L.

MANSODR AMMAD AKHTAR, MOUAMMAD ASLAM, AND
: MANZOOR AHMAD BHUTTAY
AC 307, a loca! strain of cottan, wes crossed with six
varietize of US origin, i.e., 1517 C, 1517 D, 1517 Br2, Hopacala,
Auburn 56 and Deltapine-smooth-leaf, to determine the extent
of hererosis for plant height, seed corton yield and its components
in F, and subsequsnt inbreeding depression in Fo peneration,
Heterosis was obsarved in all the characters, and as against
mid-parent, it varied from .42 1o 12.07% for plant height, -
6.81ta 55.84% for number of boll;, from 13.21 to 63.927%
for vield of sced corton, 0.85to 5,007 for seed index, Trom
from 2 00% to 11,735 for lint index and zero to 11,4858 for
boll weight. Fj peneration showed peneral decline which aver-
aged 3.65, 8.84,13.27,1.21, 1.8l and 3.117 as against mid-
parental valaes in the respective characters. : :
INTRODUCTION
The Hitsutum varietics commercially grown in Pakistan are descendants’
of the colton material imported in the first half of the 19th century. The
continnoes selection pressure in the material has so exhausted the penetis
variability that further reselections carried out for many years in the varieties
have not resulted in any substanial increase in Jint yield. In .order to - gel:
maximum benefit from new crosses involving local and foreign varjeties, it-is.
essential to obtain basic information on the adaptability of the exotic varieties
and their combining ability for yield and its components. In this article

results of heterosis studies in intraspecific crosses are reported.

The supetiority of Fy hybirds for increased yield has been reported by
various workers. The increae in yield has been associated with ‘incressed
boll anmber and boll sjize (Jones and Londen 1951, While and ‘Richmond
1963) and heterosis For lint index was reporfed by Murdmato (1938). Heterow
sis Tor yield of seed cotton inerease involving some local and exotic varieties
of & Airsyium L. has been reporied by Khan {1964}, whe showed that” some
heterotic effect was retained in some Fp crosses. ;

MATERIALS AND METHODS

The experimental material consisted of six commergial cottan varieties
(G Mirsutum L) of U.8.A, vizs 1517C, 1517D, 1317Br?, Hopacala, Auburn 56,

* Dgpartmant of Plant Brasding and Ganatles, Wnivarsicy of Agriculoure, Lyallpur,;

"
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Delisping-smoonth-leaf and AC 307, a local strain. Crosses of AC 307,
including Hs reciprocals, were made with all the other varisties in the bepin-
ning of Saprember, 1968 to get F, seed.  Selfed seed of a | the varieties was .
also obtained for compatison. Half of the F| seed was sown in the preens
house in the beginning of December, 1968 to get the F, seed, The seed of
E, {which was saved from the previous winter crop}, the F; sced (got from
the gr_en house) alongwith the parents wagz sown on 5th fune, 1969, in the
feld in & randomized block Jdesign with  four raplications in  such
# way that each block consisted of one row, each of Fy and parents and
two rows of Fy, The plant te plant and row o row distance was 1" and &
respectively, Sowing was done by dibbling two steds in sach hole in order
10 epsure uniform stamd.  This was later thioned to one plaot per hole.
Ten plants of each family were sown b each row, out of which five middie
plants were treated a3 experimental material,

The observatipns were recorded on  height, boll oumber per ptant,
yield of seed cottonfplant, boll weight, seed and Hnt indices. Analysis of
vatance techmique as described by Fisher (1958) was run on the data
collected to determine significant differences amongst the various F| hybrids,
F, progenies and paremtal populations included in  the experiment.

Parcentage increased £4-) or decrease ( — ) exhibited by the F, hybrids and
the F; progemies as compared with the respective mid-paremt and berter
parent valpes was also calculated for all the crosses for each character.

RESULTS AND DISCUSSION

An inerease over the meun height of parents exhibited by F| in almost
all the crogses (Table I) ranged from 0.425% in AC 307 x Hopacala to 12.07%,
in AC 307 x L517C. The Fy bybrids of all the crosses differed significantly
from the parentzl mean height except in the crosse: AC 307 x 1517D,
15178r2 x AC 307, AC 307 x Hopacale and Hopacalax AC 307. The
mean height of Fy plants, showed maximum reduction in the cross AC 107 x
Hopacala followed by AC 307 x 1517 Br2, AC 307 x Auburn 56 and AC
307 X Dettapine-smooth leall  Heterosis for height and vigour in Fy pgene-
ration of fneraspecific crosses has been reported by White and Richmond
(1963), Marani (1964) Young (1955). It was pointed out by Young (1965)
that inbraeding depression in varieral crosses of cotton was more pronounced
for height than for other characters, o
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TABLE 1. Average parental performance for various econamic chardelers,

= Parents Plant Boll ~ Yield of  Boll Seed Fant
Height Number seedCotton Weight index index
_ (Inches) {gms) {gms) {Ems) {rms)
AC 37 71.3% 35 Bu 109, 36 .14 7.33 4,43
1517 € 59 37 13.80 43,35 Az 71.15 4.17
1517 B 36 00 13.8B5 45 22 1.42 7.84 4. 65
1517 Br2 5713 18 98 58 26 3.23 7.26 4. 55
Hopacala 65,61 19 80 68,88 3.45 7.3 4.2
Auburn 58 54,668 16.16 55 82 3.44 7.07 4. 60
Delta Pine 50,66 20.25 109, 83 2. B9 .79 4.41

Smnotheleaf

TaBuk 2. Mean values of F| generation hybrids for varicus
eogrramic  chdraciers.

Vield of BPoll Seed  Lint

Crosses Fy's Plant Boll seed Welght  index  index
Height Number cotton (gms) (gms) (gms

" tInches) fems)
AC W7 x 15170 RT.62 32,10 101.23 J.32 1.72 4 85
15170 x ACIOT 69.50 33.30 115.33 3,52 1.71 4.5
ACHT x 1517C 72,32 17,30 95.12 1.69 729 4. 57
1517C x AC307 67.62  30.00 108.67 3.26 .35 4.57
AC3INT x 1517Br2 66 40 27.15  §2.31 1.42 T.27  4.65
i517Brix AC3IQT7 6542 1125 109.13 WL 1.53 4 59
= AC37 x Hopacala 67.943 29.75 98.%5 3.52 1.1 4. 60
Hopacala x ACI0Y 69.01 33.40 116,10  3.43 7.56  4.70
A.Cgﬂ? x Auburn 56 . 67.83  33.25 109.63 1.2 7.08 4.8
Auburn 56 x AC307 64.88 3490 123.45 3.5 7.3 4.3
ACHM?T x Deltapines 61.42 39.00 94.83 3.20 7.09  4.65
smeooth leaf )
Deltapine smooth 65.72 20.25 105.63 330 6.98 4.6

leal x AC30V

TABLE 3. Moan F. 2 values for variots characters in 12 cotion crosses.

Yield Boll  Seed  Lint

Crosses Fy's Plant Boll  of s#ed Weight index  index
Height Number cotton  {(gms) (gme} (gms)
{pms)
AC3INT x 157D 65 74 22,08 71,92 3.29 7.39 4.5%
1517D x AC3D7 63.37 28.20 EBl.69 2.97 1.19 4.45
ACIOT x 1510C 65.30 16.25 33.84 3.23 7.1t 4.05
1517C x AC3I7 6I.35 17.68 57.52 3.23 T.12 4.23
ACENT x 1517803 9,23 21.23 70.29 1.3 T.01 4. 28
1517682 x ACI07 61.11 12.65 &1.12 3.21 7.26 4,55
ACA07 x Hopacala 63.43 2393 73.28 3.21 7.08 4 44
Hopacala x AC3I7 $%.82 20,60 66387 3.3l 7.02  4.07
AC317 x Auburn 6017 24.20 7228 3 7.02 4.3
Aubntn 56 x ACINT S8 07 2040 66.52 3.2 7.04 4.31
AC307 x Deltapinz- 57,27 26.85 T4.72 3.08 &85 4. 50
smooth-leal
Deltanine-smooth x 63,12 21.2% 64,85 3.03 6,83 4,19
ACIWT
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TasLE 4. Percent heterosiv in Fy of 12 cotton erosses.

Boll .

AC307

+.57

Crosses Plant Boll Seed Seed Lint
height Number cotton  weight index  index
: yield '
AC307 x 1517D 41.92 33677 +30 64 40,30 +2.25 +6.59
1517 x ACITF +5.85 +18.59 L2920 +7.31 4-2.3% 44 53
ACA0? x 1517C + 02,07 +42.55 +48.15 +11 .48 42,53 +11.75
1517C x ACXT 4503 +55.84 +65.92 +3.79 1308 3520
AC307? 1 1517 Br2 J4.60 427.04 430,12 — +1.25 +5.44
1517Br2 x AC307 +2.4% 43063 430,73 40,92 4317 4-2.00
AC3I07 x Hopacala 40,42 +£21.67 +19.73 44,14 4209 4502
Hopacala x AC307 +1.36 +30.87 +37.44 . +3.00 <500 2779
ACI? x Auburn 56 +E8.76 36,43 43014 _ +-0.85 +4.51
Auburn 56 x AC 307 44 94 454 42 460,71 46.66 4,23 +7.14
AC3I07 x Deltapine- +4.00 + 481 +13.21 45461 L2.76 +4.95
smooth-leal
Deltapine-smooth- 4942 41979 42728 4610 41.15 5.93
lzal x AC307
TABLE 5. Percent inbreeding depression in Fo generation in varfous crosses.
Plant Baoll Seed Ecll Seed Lint
. Crosses height Number cotton  weight index  index
yield
AC307 % 15170 +060 —H05F =720 =060 —211 4063
1517D x AC307 —3.60 +046 —BS50 —945 —4.51 —36&F
AC307 x 1517C 1274 —1514 —$%34 241 - =097
181N 2 ACADY —4.73 =335 1271 —291 =08 —253
AC307x 1517 B2 —581 —093 —0.91 —321 —235 —294
1517852 x AC30T —4.26 --212 —26.81 —153 1-6.00 —1,11
AC307 x Hopacala —6.22 —2.12 957 —502 —087 40.68
Hopacata X AC307 —12.11 —1927 —083 —0.60 —250 —665
AC3I07 x Auburn 56 —349 —0.69 —B27 —759 Ui 090
Auburn 56 x AC307 606 —271 —8355 —212 036 —397
AC307 x Deltapine —4.70 —115 —4.79 0.6 —020 4158
sthaoth leaf HE n ’ : ’
Deltapine smooth leal x  +5.0% —209] —21.85 —lol  —4.33
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The Fy hybrids of the cross Auburn 56 x AC 307 produced maximum
toll number per plant (Table 2). Heterotic effect for ball number was
observed in all the erosses while seven crosses produced more bolls per plant
than their respective better parents. Only the eross, Auburn 56 x ACI07, showed
significant increass over mid and better parents by 20.13, and 18.46%
respectively, In Fj; gemeration there was a decline for boll pumbar per plant
from the mid-parent values in almose all the crosses, However, the Fo aver-
age was invariably higher than the lower parents. The nunimum decrease
in terms of inbreeding depression in Fy generation for boll number was shown
by a combination of AC30Y x 1517D. These results apgree with those of
Kime and Tilley {1940), Muramote (1958) and Young (1365),

F, hybrids gave increased seed cotton yield (Table 3) than the paremal
mern in all the 12 crosses.  Four crosses, namely, 1517C X AC307, Hopacales
£ ACHF, ACIOT x Auburn 56 and Auburp 56 x AC30T gave significantly
higher yigld of seed cotton than the botier parents, Comparing the average
of both direer and reciprocal crosses. it was found that depression in seed
cotton vield in Fy was muximuem in crosses involving parental varieties AC
307, 1517C and Auburn 56, The decrease in seed cotton yield was maximuin
in Fy of the cross, AC307? x 1517 C. These observations are in agresment
with those of Khun (1964) and Baluch snd Memon (1366), who observed
heterosis for lint yield in ¥y and inbreeding depression in Fy and succeeding
generition in intraspecific crosses of O, Airsutum L.

The F, hybrids of cros. ACI07 x 1517C, gave the highest boll weight
{Table 4). Increase in boll weight in Fy over the mean of the parents was
recorded for almost all the crosses while four of them exhibited an increase
over the better parents.  Out of 10 crosses, only the cross, ACI07 x 1517C,
gave significantly better values us compared o mid-parents. There was a
gepetal decline in boll weight in Fp of all the crosses, and was maximum
{945 in 1517D x ACHIT,

Seed and lint ipdices (Table 5 and 6) are the indicator of ginning capa-
city of a variety of colton and have bearing on lint yield. Ie the presemt
studies, seed and lint indices showed increased values in Fy gemleraiion pver
the mid-parents in all crusses. The increase over the mid-pareats for seed
index wvuried from 0.85 to 5.00 par cent while for lint index the increase
ranged between 2,00 ro 11.73 per cent.  Lint index values in F; surpassed
their respactive better parents in all the crosses. o ¢ase af seed index only
eight of the twelve crosses showed an increase over the better parenols.
Crosses invalving cotton varieties, AC307 and 131702, showed the meximun
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values for seed index as well lnt index. The results are in agreement with
the fndings of Kime and Tilley (1949), Muramoto (1958} and Marani {1%63).

Heterosis menifested in the Fy gemerstion for various characters
studied and inbreeding depression observed in varying degrees show that it
seemns poseible to make effective selection for these characters.
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