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Abstract

To improve the o '
¢ o1l qu;  the : - .
quality of the available sunflower genotypes by exploiting heterosis-

breeding proeram. Fonr e
Rcstore? ll:l\c; 2()“] Rl((‘,)ll‘“ché\_,ls()lzll“]l{‘\.lz;m:]"[wul‘cﬁswrilc lines TS-17, TS-18, TS-228. 'l‘$-335 {1nd four
evaluated in randomized C;);n e k U{“("()J :Sunﬂo.wcr parents and their sixlcgn -, hybrids were
Institute, Tarnab, Peshawar Hilnlkltx 3 (\L'k-. design Wl.lh three replicates at Agricultural Research
parents and F, hybrids for ().lc' © “.) .\lézmllczml. genetic differences (p<0.01) were observed among
Mid and hieh parent hcllﬁ d‘(..l‘d‘('(,.lx; 1), |l!1()l0|c acid (C18:2) and behenic acid (C20:0).
to 113.59% for C20. -9 42'““5"; estimates of Fy hybrids ranged from -100 to 157.31% and -100
20.66 10 9.69% for C‘lx.‘-’?.('n d()l ”'()2{‘; and -31.23 to 50.49% for C18:1, -20.12 o 16.19% and-
TS-335 x 291RG] | B 1d =100 10 ‘-91.08% and —-100 to 100% for C20:0 respectively. -
i el highest negative mid and high parent heterotic effects for TS-18 x R-25
has maximum positive mid and high parent heterosis for C18:1, TS-18 x TR-6023 has maximum

positive mid (1!"!(1 high parent heterotic effects for C18:2 and highest negative mid parent heterosis
was observed for C20:0 by TS-17 x TR-9. TS-18 x 291RGI

1S CONC ‘ P : . : ~ : : ‘ “the pare
| [t C( nclude.d that the mid and high parent heterotic effects improve oil quality of the parent
of these eight hybrids and are suggested for use in sunflower breeding program.

Introduction

Study of inbreeding and heterosis in sunflower has been taking place for over 80
years now. Practical application of the phenomenon of heterosis in this species began
after the discovery of a suitable source of cytoplasmic male sterility in 1969 and that of
restorer genes. Sunflower hybrids are now planted in all parts of the world where
sunflower is grown commercially as an oil crop worldwide (Anon., 1995). Utilization of
heterosis has allowed sunflower to become one of the major oilseed in many countries.
Present day sunflower cultivars contain more than 40% oil and 18-20% protein.
Sunflower oil is of good quality as it contains high proportion of linoleic acid which is a
polyunsaturated fatty acid. It is also a good source of calcium, phosphorus, nicotinic acid
and vitamin E. There are a number of advantages of growing sunflower for oil compared
with other cultivated species. No special machinery is needed to produce this crop. It can
be grown as catch crop in many situations. Being drought resistant it is well suited for
rain fed as well as irrigated areas.
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Materials and Methods [ the sunflower were r
: i{ferent gC“Olyp : .O ent‘ Swat. The ex “CClve from,
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conducted on
Peshawar during autt

the soil were noted. |
el follr Cytoplasmic male sterile oy
le Sterile) and four Restorer | S

) were selected for the desirlnes

lines TS-17. TS-18, T -~}R-6023 (T?rnab RestoreT able

791RGI. R-25. TR-9 and (ly maturity. high yield and oil
2 T : - ¢ height, ¢4 y . cont
ki e mCIUdmg g Slzel,'OI()lllzllge F hoybrids Sixteen F] h)’brldS were Obt'dined, Whel[;;]

% TR, TS-17 x TR-6023, TS |3 ,
' 9, TS-18 X TR-6023, TS-228 x 291RGI, TS-
vere T8 1T 18 x TR T 5, 201G, TS-335 x 25 IS,

i -’)7 R" ’ p ‘ | |
R.25. TS-228 x T d F, hybrids are arranged in Randomized Compjey,

. RD) with three replicates. Each hybrid and parental line was planteq i,
five-meter long rows with plant-to-plant distance of 0.3m and row-to-row distance f

i {5
1 Nitrogen (Ure
e & A basal fertilizer doze of 120 kg hectare g a) and 60 k
0.75m in each plot fasP Phosphate) Were applied. Full doze of DAP an§

hectare of Phosphorus (Diammonium | . . e
half doze of Nitrogen was applied at thq t.lme.of SOWINE. While the remaining half doze
of nitrogen was applied just hefore head mitiation.

content was determined Dy the method described by
hromatography (Shimadzu, GC-9A) was carried
out for determining the celative composition of the different fatty acid in oil by the

method described by Martin et al., (1979) with slight modification. Analysis of the fatty
acid profile of each genotype ceed was analyzed in Pakistan Council of Scientific and

Industrial Research (PCSIR) [ aboratories Complex, Peshawar.

Analysis of the oil content: The oil.
AOAC (Anon., 1990) and Gas Liquid C

Statistical analysis: The data were analyzed by Least Significance Difference (LSD)
Test using MSTAT-C software for mean separation. Mid parent and High parent
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helerosis Were computeq o,

) k‘ql\l] ' |
1978 & Ahmed eg al.. 20 LAl usine

)5).

A. -test for mid paren = (F

b. t-test for high D

1=MP)/V 3/8% 8-
Tent = (F, - Hpy / y 318 x &,

wherein,
F, = mean of hybrid

MP = mean of two parents for
HP = mean of high paren;
8 = mean squar

Results and Discussion

The hybnd combinations
values of the parents and the
Oleic acid (C18:1), Linoleic 1

Which exhibited significant differences from the mean

average value of the parents were analyzed for heterosis of
c1d (C18:2) and Behenic acid (C20:0).

Qlelc Af‘ld.(.ClS:l): Differences AMong parents and hybrids for oleic acid (C18:1) were
highly signif 1cant.p<.().0! (Table 1), Among the parents C18: | percentage ranged from
10.2§ 1o 13.00% Indicating a net difference of 2.74%. Such variations among different
hybrid have also been observed by Ahmed er al.. (1999). Maximum C18:1 percentage
was observed for TR-6023 (13%) which was significantly higher than all parents
followed by R-25 (12.6%) and TS-18 (12.11%). C18:1 percentage among the F, hybrids
ranged from 8.10 to 18.60%

representing a net difference of 10.5%. Minimum C18:1
percentage was observed for T

| 5-228 X TR-9 (8.10%), which was significantly lower than
all Fy hybrids followed by TS-335 x R-25 (8.50%), TS-335 x 291RGI (9.32%), TS-18 x

291RGI (10.66%), TS-228 x 291RGI (10.03%), while maximum C18:1 percentage was
observed for TS-18 x R-25 (18.60%), which was significantly higher than all F, hybrids
followed by TS-17 x TR-6023 (16.90%), TS-17 x 291RGI (16.10%), TS-17 x TR-9
(14.80%) and TS-17 x R-25 (14.70%).

Analysis of variance for oleic acid shows that sufficient genetic variability existed
among the sunflower genotypes in this study supported those obtained by Skoric ef al.,
1978. Heterotic and heterobeltiotic effects of oleic acid were highly significant for all F,
hybrids noted by Khalil er al., (2000) and Joksimovic e al., (2006) as similar to our study.
Heterosis effect of oleic acid was positive for nine F, hybrids and ranged from —1.64 to
52.02%. Maximum positive heterotic effect was produced by TS-18 x R-25 (52.02%).
Heterobeltiotic magnitude of oleic acid was positive for eight F, hybrids and ranged from
1.54 10 50.49%. Maximum positive magnitude of heterobeltiosis was expressed by TS-18 x
R-25 (50.49%). The F, hybrid TS-18 x R-25 expressed positive values indicating that it has
outperformed mid and high parent in increasing the C18: 1 percentage. Shekar er al., (1998)

crossed 6 CMS & 5 tester and found best cross combination for oleic acid and seed yield. A
slightly similar relationship was established in our study.
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Linoleic acid (C18:2): Variation
among parents and their F
78.80% 1ndicating net dify

IN SUNFLOWER 1007
tor lino] cant p<0.0]

- hybrids (T A

- . t\I\IC ]) I_). : CM~N1O0.A . |

ST . ‘ . rdarents {o N ¢ anoed rom GO 1O
“1ence of 12,89 r C18:2 range

Dy Ahm | Qllgl][|)~ Stmilan vartations i hinolerc content
observed m case of TR-¢0)3 ((((L,; % ”./” (2001). Minimum C18:2 percentage was
followed by 291RG] (7}()&'{(“”\‘:;‘ %\'h'Ch was significantly lower than all parents

. . 2-Us%0) and TS ~ g il
maximum C18:2 percenyoe W 5-335 (74.10%) and TS-18 (74.32%). whilt

aS observed far i | g
higher than all parents lollow ed for TS-228 (78.80%). which was significantly
F, hybrnds for CI8:2 1an

oed (:a-l;'?f?(;” (77.90%), TR-9 (75.81%) and R-25 (75.12%).

21.9%. Maximum C]8:2 pErccntwc W 00 1o 81.529% representing a net difference Ol

was significantly higher than - t? dS. observed for TS-18 X TR-6023 (81.52%), which

T5-228 X 201RGI (79,0005, . ;YOS except TS-228 x TR-9 (81.35%) followed by

as presented 1n Table l‘, h 29-18 X 291RG] (78.67%) and TS-17 x TR-6023 (78.30%)
The positive effects of (he hete

sunflower. Fernandez & Knowle (130;7]8 'fOI’ Cl8:? In Cross between c.ullivzncd and wild
for high CI8:2 content were dominant ') 1< Joksimovic et al., 2006) found t.hu.t the gene

~ Sunflower oe bt e A 'CSpect o the gene high C18:2 as similar to our
sludy. senotypes for linoleic acid have sufficient genetic variability. Heterotic
n.] ag.n‘l.tude was significant for gl Fy hybrids while heterobeltiotic effect was also
significant except TS-18 x TR-9 Heterosis was negative for nine hybrids and ranged

S La O T
iTom 3.'07 o 16'.1.9 ‘0. Khalil er g, (2000) evaluated ten sunflowers for oil content and
fatty acid composition. They

. O 1hey found variation in the content of C18:2 among the hybrids.
Maximum positive high p

. arent heterosis of linoleic aci ved for TS-18 x
TR-6023 (16.19%). Inoleic acid was observed for

| Heterobeltiotic effect of linoleic acid was negative for nine I
hybrids and ranged from -20.66 t0 9.699,

C1IC acid (C|8:?

—

) was highly signi

have also been observed

Behenic acid (C20:0): Sufficient genetic variability (p<0.01) existed among the
sunflower genotypes for C20:0 as evident from Table 1. Mean values of behenic acid for
parents range.d .from 0.23 10 1.10% for behenic acid percentage indicating a net difference
of 0.87%. Minimum percentage of C20:( was observed for TS-228 (0.23%), which was

significantly lower than all parents followed by TS-335 (0.27%), TR-9 (0.30%) and TS-
18 and TR-6023 (0.70%). Mean values of the (C20:0) for F, hybrids ranged from 0 to
1.4% indicating a net difference of 1.4%. Maximum values of (C20:0) percentage was
observed for TS-18 x R-25 and TS-228 x TR-6023 (1.40%), which was significantly
higher than all F; hybrids followed by TS-228 x R-25 and TS-335 x TR-6023 (1.20%) as
presented 1n Table 1.

Heterosis was positive for eight F, hybrids and ranged from -100 to 201.08%.
Maximum negative heterosis was expressed by TS-17 x TR-9, TS-17 x R-25. TS-18 x
291RGI and T5-228 x TR-9 (-100%). Heterobeltiotic effect was positive for 8 F, hybrids
and ranged from -100 to 100%. Maximum negative heterobeltiotic effect was expressed
by TS-17 x R-25, TS-17 x TR-9, TS-228 x TR-9 and TS-18 x 291RGI (-100%),
indicating that these F, hybrids have outperformed mid and better parent values in
reducing C20:0 percentage.

Based on mean performance and mid and high parent heterotic effects for morpho-

physiological traits, parent of these 8 hybrids are suggested for use in sunflower breeding
program.
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