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Abstract

Test for combining ability of lines is an important step for the production of hybrid variety. The

objectives of this study were to test for general (gca) and specific combining abilities (sca) of sunflower

lines previously selected for high oil percentage. Seven lines were crossed in a half diallel and were

tested at Suranaree University of Technology Experimental Farm using randomized complete block

design with 2 replications. Twenty one crosses of the half diallel were analysed. The results showed that

three crosses gave higher yield and five crosses gave higher oil percentage than Pacific 33, which were

1.59 t/ha and 34.05 percent, respectively. The highest yield and oil percentage were obtained from crosses

of 022A xxxxx  023A (3.39 t/ha) and 008A xxxxx  027A (42.77 percent), respectively. Hybrids gave similar seed size

and head size to Pacific33. General and specific combining abilities were both important for yield,

oil percentage and head size. Positive gca values of seed yield were found for lines 008A and positive gca

values of oil percentage were found for lines 008A, 014A and 017A. Considering only the specific

combining ability for yield and oil percentage, 10 crosses were identified for further test.

Keywords: Sunflower, combining ability, diallel cross, general combining ability, specific combining

ability, oil percentage
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™ÿ¥ 022A xxxxx  023A „Àâº≈º≈‘µ Ÿß ÿ¥ 3.39 µ—πµàÕ‡Œ°µ“√å ‡ªÕ√å‡´ÁπµåπÈ”¡—π¡’≈Ÿ°º ¡ 5 ™ÿ¥∑’Ë„Àâ

‡ªÕ√å‡´ÁπµåπÈ”¡—π Ÿß°«à“æ—π∏ÿå·ª´‘øî° 33 (34.05 ‡ªÕ√å‡´Áπµå) ≈Ÿ°º ¡™ÿ¥ 008A xxxxx  027A „Àâ‡ªÕ√å‡´Áπµå

πÈ”¡—π Ÿß ÿ¥ 42.77 ‡ªÕ√å‡´Áπµå  à«πÕß§åª√–°Õ∫º≈º≈‘µ æ∫«à“ ≈Ÿ°º ¡∑—ÈßÀ¡¥„Àâ¢π“¥‡¡≈Á¥·≈–¢π“¥

¥Õ°‰¡à·µ°µà“ß®“°æ—π∏ÿå·ª´‘øî° 33  à«π ¡√√∂π–°“√√«¡µ—«∑—Ë«‰ª·≈–°“√√«¡µ—«®”‡æ“–¡’§«“¡

 ”§—≠„π≈—°…≥–º≈º≈‘µ ‡ªÕ√å‡´ÁπµåπÈ”¡—π ·≈–¢π“¥¥Õ°  “¬æ—π∏ÿå∑’Ë¡’°“√√«¡µ—«∑—Ë«‰ª¢Õßº≈º≈‘µ Ÿß

‰¥â·°à 008A  à«π “¬æ—π∏ÿå∑’Ë¡’°“√√«¡µ—«∑—Ë«‰ª¢Õß‡ªÕ√å‡´ÁπµåπÈ”¡—π Ÿß ‰¥â·°à 008A, 014A ·≈– 017A

‡¡◊ËÕ∑”°“√§—¥‡≈◊Õ°®“°§«“¡¥’‡¥àπ¢Õßº≈º≈‘µ ‡ªÕ√å‡´ÁπµåπÈ”¡—π °“√√«¡µ—«·∫∫®”‡æ“–¢Õßº≈º≈‘µ

·≈–‡ªÕ√å‡´ÁπµåπÈ”¡—π æ∫«à“ ¡’≈Ÿ°º ¡ 10 ™ÿ¥∑’Ë§«√∑”°“√∑¥ Õ∫µàÕ‰ª

∫∑π”

∑“πµ–«—π (Helianthus annuus L.) ‡ªìπæ◊™πÈ”¡—π

∑’Ë¡’§«“¡ ”§—≠æ◊™Àπ÷Ëß¢Õß‚≈° ‡¡≈Á¥„ÀâπÈ”¡—π

ª√–¡“≥ 40 ‡ªÕ√å‡ Á́πµå‚¥¬πÈ”Àπ—° ·≈–‡ªìπ

πÈ”¡—π∑’Ë¡’§ÿ≥¿“æ Ÿß ‡À¡“– ”À√—∫°“√∫√‘‚¿§

‡π◊ËÕß®“°πÈ”¡—π à«π„À≠à‡ªìπ°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«

(Fick and Milller, 1997) æ—π∏ÿå∑“πµ–«—π∑’Ëª≈Ÿ°

°—π„πª√–‡∑»‰∑¬·≈–∑—Ë«‚≈°‡ªìπæ—π∏ÿå≈Ÿ°º ¡ ∑—Èßπ’È

‡æ√“–„Àâº≈º≈‘µ Ÿß ª√—∫µ—«‰¥â¥’ ·≈–¡’§«“¡

 ¡Ë”‡ ¡Õ

°“√º≈‘µ≈Ÿ°º ¡ ¢—ÈπµÕπ∑’Ë ”§—≠§◊Õ°“√

∑¥ Õ∫ ¡√√∂π–°“√√«¡µ—«∑—Ë«‰ª (general

combining abil i ty, gca) ·≈–°“√∑¥ Õ∫

 ¡√√∂π–°“√√«¡µ—«®”‡æ“– (specific combining

ability, sca) °“√∑¥ Õ∫ gca ¡—°°√–∑”‚¥¬π”

 “¬æ—π∏ÿå∑’ËµâÕß°“√∑¥ Õ∫‰ªº ¡°—∫æ—π∏ÿå∑¥ Õ∫

(tester) °“√∑¥ Õ∫ sca °√–∑”‚¥¬°“√º ¡°—π‡ªìπ

§Ÿà Ê ·∫∫æ∫°—πÀ¡¥ (diallel cross) (Allard, 1960;

Briggs and Knowles, 1967) °“√∑¥ Õ∫

 ¡√√∂π–°“√√«¡µ—«‚¥¬„™â·ºπ°“√º ¡æ—π∏ÿåµ“¡

§”·π–π”¢Õß Comstock and Robinson (1952)

 “¡“√∂∑¥ Õ∫‰¥â∑—Èß gca ·≈– sca „π°√≥’¢Õß

 “¬æ—π∏ÿå°“√∑¥ Õ∫Õ“®°√–∑”‚¥¬°“√º ¡·∫∫

æ∫°—πÀ¡¥ (diallel cross) µ“¡«‘∏’¢Õß Griffing

(1956)

≈—°…≥–∑’Ë ”§—≠∑’Ë§«√ª√–‡¡‘π°“√√«¡µ—«

°àÕπ∑’Ëπ” “¬æ—π∏ÿå∑“πµ–«—π¡“„™â„π°“√º≈‘µ

≈Ÿ°º ¡‰¥â·°à º≈º≈‘µ Õß§åª√–°Õ∫º≈º≈‘µ

·≈–‡ªÕ√å‡´ÁπµåπÈ”¡—π ¡’√“¬ß“π®”π«π¡“°∑’Ë· ¥ß«à“

gca ·≈– sca ¡’§«“¡ ”§—≠µàÕº≈º≈‘µ ·µà¡—°æ∫«à“

sca ¡’§«“¡ ”§—≠°«à“ gca ™’È„Àâ‡ÀÁπ«à“Õ‘∑∏‘æ≈¢Õß

¬’π·∫∫‰¡à‡ªìπ∫«°¡’§«“¡ ”§—≠µàÕ≈—°…≥–º≈º≈‘µ

(Putt, 1966; Skoric et al., 2000)

°“√»÷°…“ ¡√√∂π–°“√√«¡µ—«„π≈—°…≥–

Õß§åª√–°Õ∫º≈º≈‘µ¡’À≈“¬√“¬ß“π ‡™àπ Rao and

Singh (1978) ∑¥ Õ∫ “¬æ—π∏ÿå∑“πµ–«—π‚¥¬«‘∏’

º ¡·∫∫æ∫°—πÀ¡¥ æ∫«à“Õ‘∑∏‘æ≈¢Õß¬’π·∫∫

∫«°¡’§«“¡ ”§—≠„π≈—°…≥–¢π“¥¥Õ°·≈–¢π“¥

‡¡≈Á¥ µàÕ¡“ Marinkovic et al. (2000) æ∫‡™àπ°—π

«à“≈—°…≥–‡À≈à“π’È¡’°“√· ¥ßÕÕ°¢ÕßÕ‘∑∏‘æ≈¢Õß

¬’π·∫∫∫«° Fick (1975) ·≈– Skoric (1978)

æ∫«à“ Õ‘∑∏‘æ≈¢Õß¬’π·∫∫∫«°¡’§«“¡ ”§—≠„π

≈—°…≥–‡ªÕ√å‡´ÁπµåπÈ”¡—π¢Õß∑“πµ–«—π ‡™àπ‡¥’¬«

°—∫°“√∑¥≈Õß¢Õß Rojas et al. (2000) π” “¬

æ—π∏ÿå∑“πµ–«—π∑’Ëºà“π°“√§—¥‡≈◊Õ°«à“¡’‡ªÕ√å‡´Áπµå

πÈ”¡—π·≈–‚ª√µ’π Ÿß¡“º ¡·∫∫æ∫°—πÀ¡¥ æ∫«à“

∑—Èß gca ·≈– sca ¡’§«“¡ ”§—≠„π≈—°…≥–

‡ªÕ√å‡´ÁπµåπÈ”¡—π·≈–‚ª√µ’π ·µàº≈¢Õß gca ®–¡’

§«“¡ ”§—≠°«à“º≈¢Õß sca πÕ°®“°π’È¡’√“¬ß“π

«‘®—¬À≈“¬√“¬ß“π∑’Ë π—∫ πÿπ«à“≈—°…≥–‡ªÕ√å‡´Áπµå

πÈ”¡—π¡’°“√· ¥ßÕÕ°¢Õß¬’π·∫∫∫«° (Putt, 1966;

Marinkovic et al., 2000; Skoric et al., 2000)

Õ¬à“ß‰√°Áµ“¡„π¢—ÈπµÕπ°“√º≈‘µ≈Ÿ°º ¡π—Èπ

°“√»÷°…“ ¡√√∂π–°“√√«¡µ—«¢Õß “¬æ—π∏ÿå∑“πµ–«—π190



µâÕß¡’°“√∑¥ Õ∫ “¬æ—π∏ÿå∑’Ë„™â„π‚§√ß°“√ª√—∫ª√ÿß

æ—π∏ÿå°àÕπ∑ÿ°§√—Èß ‡æ◊ËÕª√–‡¡‘π»—°¬¿“æ¢Õß “¬

æ—π∏ÿå·≈–§—¥‡≈◊Õ°§Ÿàº ¡∑’Ë¡’»—°¬¿“æ Ÿß ÿ¥¡“º≈‘µ

≈Ÿ°º ¡ °“√∑¥≈Õßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ∑¥ Õ∫

 ¡√√∂π–°“√√«¡µ—«·≈–§—¥‡≈◊Õ° “¬æ—π∏ÿå∑’Ë¡’

»—°¬¿“æ„π°“√º≈‘µ≈Ÿ°º ¡‡¥’Ë¬«∑’Ë„Àâº≈º≈‘µ·≈–

‡ªÕ√å‡´ÁπµåπÈ”¡—π Ÿß

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

°“√∑¥ Õ∫ ¡√√∂π–¢Õß “¬æ—π∏ÿå

°“√∑¥≈Õßπ’È„™â “¬æ—π∏ÿå∑“πµ–«—π ∑’Ë

§—¥‡≈◊Õ°‚¥¬‚§√ß°“√æ—≤π“°“√º≈‘µ∑“πµ–«—π

‚¥¬¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’ ÿ√π“√’ ®”π«π 7  “¬

æ—π∏ÿå‡ªìπ “¬æ—π∏ÿå∑’Ë¡’‡ªÕ√å‡ Á́πµåπÈ”¡—π Ÿß (µ“√“ß∑’Ë

1) ¡’ gca  Ÿß (‰æ»“≈ ‡À≈à“ ÿ«√√≥ ·≈–§≥–, 2544)

·≈–¡’¬’π§«∫§ÿ¡°“√‡ªìπÀ¡—π¢Õß¥Õ°µ—«ºŸâ (genetic

male sterile) π” “¬æ—π∏ÿå‡À≈à“π—Èπº ¡·∫∫æ∫°—π

À¡¥·∫∫§√÷Ëß™ÿ¥ (half diallel) ‰¥â≈Ÿ°º ¡¢â“¡®”π«π

21 ™ÿ¥ [n(n-1)/2]

π”≈Ÿ°º ¡∑—Èß 21 æ—π∏ÿå æ—π∏ÿå·ª´‘øî° 33

‡ªìπæ—π∏ÿå‡ª√’¬∫‡∑’¬∫ ª≈Ÿ°∑¥ Õ∫ ≥ ø“√å¡

¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’ ÿ√π“√’„π«—π∑’Ë 4 ‡¥◊Õπ

°—π¬“¬π æ.». 2546 ‚¥¬„™â·ºπ°“√∑¥≈Õß·∫∫

randomized complete block ®”π«π 2 ´È” ·µà≈–

·ª≈ß¬àÕ¬ª≈Ÿ° 3 ·∂« Ê ¬“« 5 ‡¡µ√ √–¬–

√–À«à“ß·∂« 70 ‡´πµ‘‡¡µ√ √–À«à“ßµâπ 25 ‡´πµ‘‡¡µ√

°àÕπª≈Ÿ°À«à“πªÿÜ ¬ N-P-K  Ÿµ√ 15-15-15

√Õßæ◊Èπ Õ—µ√“ 20 °‘‚≈°√—¡µàÕ‰√à ·≈–„ àªÿÜ¬Õ’°§√—Èß

‡¡◊ËÕ∑“πµ–«—πÕ“¬ÿ‰¥â 30 «—π Õ—µ√“ 20 °‘‚≈°√—¡µàÕ‰√à

©’¥æàπ “√‡§¡’°”®—¥·¡≈ß ·≈–‚√§µ“¡§«“¡®”‡ªìπ

∫—π∑÷°¢âÕ¡Ÿ≈¥—ßπ’È

(1) ¢π“¥‡¡≈Á¥ : ™—ËßπÈ”Àπ—° 1,000 ‡¡≈Á¥

‡ªìπ°√—¡®“°µ—«Õ¬à“ß 3 ´È”µàÕ·ª≈ß ·≈â«À“§à“‡©≈’Ë¬

(2) ¢π“¥¥Õ° : «—¥‡ªìπ‡´πµ‘‡¡µ√‚¥¬«—¥

‡ âπºà“»Ÿπ¬å°≈“ßµ“¡√Ÿª∑√ß¥Õ°¥â“π∑’Ë°«â“ß∑’Ë ÿ¥

(3) °“√‡°Á∫‡°’Ë¬«·≈–°“√ª√–‡¡‘πº≈º≈‘µ :

°“√«—¥º≈º≈‘µ¥”‡π‘π°“√‚¥¬°“√‡°Á∫‡°’Ë¬«µâπ∑’Ë¡’

°“√·¢àß¢—π∑—Èß 3 ·∂« °àÕπ‡°Á∫‡°’Ë¬«µ—¥µâπÀ—«·∂«

·≈–∑â“¬·∂«ÕÕ°®“°·∂«∑ÿ°·∂«¥â“π≈–µâπ

«—¥§«“¡¬“«¢Õß∑ÿ°·∂« π—∫®”π«π¥Õ° ‡°Á∫‡°’Ë¬«

¥Õ°√«¡°—π„π·µà≈–·ª≈ß¬àÕ¬ µ“°·¥¥„Àâ·Àâß π«¥

∑”§«“¡ –Õ“¥ ™—ËßπÈ”Àπ—°‡¡≈Á¥ «—¥§«“¡™◊Èπ‡¡≈Á¥

‚¥¬„™â‡§√◊ËÕß Dole Model 400B Moisture Tester

·≈â«ª√—∫§«“¡™◊Èπ‡ªìπ 12 ‡ªÕ√å‡´Áπµå ·≈–§”π«≥

º≈º≈‘µµ—πµàÕ‡Œ°µ“√å¥—ßπ’È

º≈º≈‘µ (µ—πµàÕ‡Œ°µ“√å)

=
A

1 000,
x

1,600
B

x
88

100 - C
x

6.25
1,000

A = º≈º≈‘µ (°√—¡µàÕ·ª≈ß);

B = æ.∑. ‡°Á∫‡°’Ë¬«‡ªìπµ“√“ß‡¡µ√;

C = ‡ªÕ√å‡´Áπµå§«“¡™◊Èπ∑’Ë«—¥‰¥â

(4) ‡ªÕ√å‡´ÁπµåπÈ”¡—π : ∑”°“√«‘‡§√“–Àå‚¥¬

ÀâÕßªØ‘∫—µ‘°“√¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’ ÿ√π“√’

Table 1. Oil percentage of seven sunflower inbred lines used in this study

Line Parent Oil percentage

008A P1 36.26

014A P2 39.02

017A P3 37.39

021A P4 36.86

022A P5 38.34

023A P6 41.40

027A P7 40.73

«“√ “√‡∑§‚π‚≈¬’ ÿ√π“√’ ªï∑’Ë 13 ©∫—∫∑’Ë 2 ‡¡…“¬π - ¡‘∂ÿπ“¬π 2549 191



°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„™â‚ª√·°√¡ IRRI STAT

Version 3/93 ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬«‘∏’ Duncan's

Multiple Range Test (DMRT) °“√«‘‡§√“–Àåº≈

∑“ßæ—π∏ÿ°√√¡»÷°…“ ¡√√∂π–°“√√«¡µ—«¢Õß

≈Ÿ°º ¡ „™â«‘∏’¢Õß Griffing (1956) model 1 «‘∏’∑’Ë 4

º≈°“√∑¥≈Õß·≈–Õ¿‘ª√“¬º≈

°“√‡ª√’¬∫‡∑’¬∫æ—π∏ÿå

º≈º≈‘µ·≈–‡ªÕ√å‡´ÁπµåπÈ”¡—π

º≈°“√«‘‡§√“–Àå«“‡√’¬π ǻ¢Õß°“√∑¥ Õ∫

≈Ÿ°º ¡·∫∫æ∫°—πÀ¡¥ (µ“√“ß∑’Ë 2) æ∫«à“ ≈Ÿ°º ¡

·µ°µà“ß°—π„π≈—°…≥–º≈º≈‘µ ‡ªÕ√å‡´ÁπµåπÈ”¡—π

·≈–¢π“¥¥Õ° ·µà‰¡àæ∫§«“¡·µ°µà“ß°—π¢Õß

≈Ÿ°º ¡„π≈—°…≥–¢π“¥‡¡≈Á¥ ®“°°“√‡ª√’¬∫‡∑’¬∫

º≈º≈‘µ æ∫«à“ ≈Ÿ°º ¡ 3 §Ÿà „π®”π«π 21 §Ÿà §◊Õ

≈Ÿ°º ¡ 022A x  023A, 008A x 022A ·≈– 008A

x 017A „Àâº≈º≈‘µ Ÿß°«à“æ—π∏ÿå·ª ‘́øî° 33 ·≈–‰¡à

¡’§Ÿà„¥‡≈¬∑’Ë„Àâº≈º≈‘µµË” ·≈–·µ°µà“ß∑“ß ∂‘µ‘®“°

æ—π∏ÿå·ª ‘́øî° 33 · ¥ß„Àâ‡ÀÁπ«à“≈Ÿ°º ¡‡À≈à“π’È¡’

»—°¬¿“æ Ÿß ‚¥¬§Ÿàº ¡ 022A x 023A „Àâº≈º≈‘µ

 Ÿß ÿ¥ §◊Õ 3.39 µ—πµàÕ‡Œ°µ“√å (µ“√“ß∑’Ë 3)

„π°“√∑¥≈Õß§√—Èßπ’È≈Ÿ°º ¡ à«π¡“°„Àâ

‡ªÕ√å‡´ÁπµåπÈ”¡—πµË”°«à“∑’Ë§«√®–‡ªìπ Õ“®‡ªìπ

‡æ√“–ƒ¥ŸÀ√◊Õæ◊Èπ∑’Ë∑¥≈Õß ·µà≈Ÿ°º ¡ à«π¡“°„Àâ

πÈ”¡—π Ÿß°«à“æ—π∏ÿå·ª´‘øî° 33 ´÷Ëß°“√∑¥≈Õßπ’È„Àâ

πÈ”¡—π 34.05 ‡ªÕ√å‡´Áπµå ¡’≈Ÿ°º ¡ 5 §Ÿà (®“° 21 §Ÿà)

∑’Ë„ÀâπÈ”¡—π Ÿß°«à“°«à“æ—π∏ÿå·ª´‘øî° 33 §Ÿàº ¡∫“ß§Ÿà

§◊Õ  “¬æ—π∏ÿå 008A x 017A ·≈– 008A x 027A „Àâ

πÈ”¡—π Ÿß∂÷ß 40.33 ‡ªÕ√å‡ Á́πµå ·≈– 42.77 ‡ªÕ√å‡ Á́πµå

µ“¡≈”¥—∫ (µ“√“ß∑’Ë 3)

¢π“¥‡¡≈Á¥·≈–¢π“¥¥Õ°

¢π“¥‡¡≈Á¥π—Èπ¡’Õ¬Ÿà 6 §Ÿàº ¡∑’Ë¡’¢π“¥‡¡≈Á¥

‚µ°«à“æ—π∏ÿå·ª´‘øî° 33 (47.73 °√—¡µàÕ 1,000 ‡¡≈Á¥)

·≈–¡’‡æ’¬ß§Ÿàº ¡‡¥’¬«∑’Ë¡’¢π“¥‡¡≈Á¥‡≈Á°°«à“æ—π∏ÿå

·ª ‘́øî° 33 ªí®®—¬∑’Ë¡’º≈µàÕ¢π“¥‡¡≈Á¥‰¥â·°à ƒ¥Ÿª≈Ÿ°

´÷Ëß‡ªìπº≈‡π◊ËÕß®“°ª√‘¡“≥πÈ”Ωπ·≈–°“√√–∫“¥

¢Õß‚√§·¡≈ß (‡ “«§π∏å ¢ÿππ«≈ ·≈–§≥–, 2544)

 à«π¢π“¥¢Õß¥Õ°¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘

(µ“√“ß∑’Ë 2) ·≈–‰¡à¡’æ—π∏ÿå„¥∑’Ë„Àâ¢π“¥¥Õ°‡≈Á°

°«à“æ—π∏ÿå·ª´‘øî° 33 (14.30 ‡´πµ‘‡¡µ√) ÷́Ëß

 Õ¥§≈âÕß°—∫ß“π«‘®—¬Õ◊Ëπ Ê ∑’Ëæ∫«à“æ—π∏ÿå·ª´‘øî° 33

¡’¢π“¥¥Õ°Õ¬Ÿà√–À«à“ß 11 - 16 ‡´πµ‘‡¡µ√ ªí®®—¬

∑’Ë¡’Õ‘∑∏‘æ≈µàÕ¢π“¥¥Õ°‰¥â·°à Õ—µ√“ª≈Ÿ° ·≈–ªÿÜ¬‡§¡’

(°—≈¬“ «‘∏’ ·≈–§≥–, 2544; ‰æ‚√®πå æ—π∏ÿåæƒ°…å

·≈–§≥–, 2544; ‡ “«§π∏å ¢ÿππ«≈ ·≈–§≥–, 2544)

°“√· ¥ßÕÕ°¢Õß¬’π

„π°“√∑¥ Õ∫ “¬æ—π∏ÿå∑“πµ–«—π 7  “¬æ—π∏ÿå

‚¥¬«‘∏’º ¡·∫∫æ∫°—πÀ¡¥π’È æ∫«à“∑—Èß gca ·≈–

sca ¡’ ”§—≠µàÕ≈—°…≥–º≈º≈‘µ ‡ªÕ√å‡ Á́πµåπÈ”¡—π

·≈–¢π“¥¥Õ° (µ“√“ß∑’Ë 2) · ¥ß«à“¬’π∑—Èß·∫∫

Sources of

Variation

Table 2. Mean square of combining abilities for yield and other characters at Suranaree

University of Technology Experimental Farm grown in 2003

df
MS

Seed Yield Oil percentage Seed size Head size

Replication 1 5,695.22 1.31 149.38 0.001

Crosses 20 23,248.89**    26.84** 141.56    5.84**

gca 6 17,727.02**    35.06** 162.27    7.37**

sca 14 25,615.40**    23.32** 132.69    5.19**

Error 20 4,240.61 1.37 75.47 1.35

gca:sca 01:01.4 1.5:1 1.2:1 1.4:1

CV (%) 19.24 3.33 12.25 7.78

** significant at 0.01 level.
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∫«°·≈–‰¡à‡ªìπ∫«°¡’§«“¡ ”§—≠≈—°…≥–‡À≈à“π’È

°“√ª√—∫ª√ÿßæ—π∏ÿå„π≈—°…≥–‡À≈à“π’È®÷ßÕ“®∑”‰¥â∑—Èß

„π√Ÿª¢Õßæ—π∏ÿå —ß‡§√“–Àå·≈–æ—π∏ÿå≈Ÿ°º ¡ ÷́Ëß¡’

√“¬ß“π«‘®—¬Õ◊Ëπ Ê ∑’Ë√“¬ß“π«à“¬’π·∫∫‰¡à‡ªìπ∫«°

¡’§«“¡ ”§—≠µàÕº≈º≈‘µ (Putt, 1966; Marinkovic

et al., 2000; Skoric et al., 2000) ·≈–¬’π·∫∫

∫«°¡’§«“¡ ”§—≠µàÕ≈—°…≥–‡ªÕ√å‡´ÁπµåπÈ”¡—π·≈–

¢π“¥¥Õ° (Fick, 1975; Skoric, 1978; Rojas

et al., 2000)

gca ·≈– sca ¢Õßº≈º≈‘µ ‡ªÕ√å‡ Á́πµåπÈ”¡—π

¢π“¥‡¡≈Á¥·≈–¢π“¥¥Õ° æ∫«à“¡’ “¬æ—π∏ÿå

008A ·≈– 022A „Àâ§à“ gca ¢Õßº≈º≈‘µ‡ªìπ∫«°

(µ“√“ß∑’Ë 4) §Ÿàº ¡∑’Ë„Àâ§à“ sca ‡ªìπ∫«°·≈–

¡’§«“¡ ”§—≠∑“ß ∂‘µ‘ §◊Õ 008A x 017A,

014A x 017A, 014A x 027A, 014A x 021A,

014A x 027A ·≈– 022A x 023A (µ“√“ß∑’Ë 5)

≈—°…≥–‡ªÕ√å‡´ÁπµåπÈ”¡—π æ∫«à“ gca ·≈– sca

¢Õß “¬æ—π∏ÿå∑“πµ–«—π§àÕπ¢â“ßµË” Õ“®‡π◊ËÕß¡“

®“°°“√∑¥≈Õß§√—Èßπ’È„™â “¬æ—π∏ÿå∑’Ëºà“π°“√∑¥ Õ∫

gca ¡“·≈â« ®÷ß®—¥«à“‰¥â„™â»—°¬¿“æ¢Õß “¬æ—π∏ÿå∑’Ë

 Ÿß ÿ¥·≈â« ´÷Ëß “¬æ—π∏ÿå∑’Ë¡’§à“ gca ¢Õß‡ªÕ√å‡´Áπµå

πÈ”¡—π‡ªìπ∫«°‰¥â·°à  “¬æ—π∏ÿå 008A, 014A ·≈–

017A (µ“√“ß∑’Ë 4) §Ÿàº ¡∑’Ë„Àâ§à“ sca ‡ªìπ∫«°

·≈–¡’§«“¡ ”§—≠∑“ß ∂‘µ‘ §◊Õ 008A x 017A,

008A x 023A, 008A x 027A, 014A x 021A,

017A x 021A, 021A x 022A, 022A x 027A ·≈–

023A x 027A (µ“√“ß∑’Ë 5)

¢π“¥‡¡≈Á¥ æ∫«à“¡’ “¬æ—π∏ÿå 008A „Àâ§à“ gca

Crosses Yield Oil Seed size Head size

(t/ha) (%) (g/1,000) (cm)

008A x 014A 1.12 fg 38.74 bcde 41.57 ab 17.16 abc

008A x 017A 3.00 abc 40.33 ab 56.60 ab 16.10 bcd

008A x 021A 2.88 abcd 30.90 ijkl 47.57 ab 15.90 bcd

008A x 022A 3.19 ab 33.89 f-j 52.98 ab 16.50 abcd

008A x 023A 2.32 a-f 39.39 abcd 50.57 ab 14.40 bcd

008A x 027A 2.81 abcd 42.77 a 61.53 a 15.50 bcd

014A x 017A 2.20 a-g 36.93 b-f 50.38ab 14.95 bcd

014A x 021A 2.31 a-f 39.82 abc 57.54 a 15.55 bcd

014A x 022A 1.62 defg 34.81 fgh 47.85 ab 13.75 cd

014A x 023A 1.86 c-g 33.43 f-k 52.48 ab 13.30 cd

014A x 027A 2.48 a-e 32.28 g-l 51.39 ab 16.45 abcd

017A x 021A 1.25 efg 35.37 defg 42.27 ab 13.25 cd

017A x 022A 1.84 c-g 35.84 defg 56.59 ab 15.10 bcd

017A x 023A 0.97 g 31.14 h-l 35.97 b 13.00 d

017A x 027A 2.26 a-g 34.35 fghi 58.54 a 15.95 bcd

021A x 022A 1.93 b-g 35.73 defg 49.99 ab 15.45 bcd

021A x 023A 1.94 b-g 29.63l 43.65 ab 15.20 bcd

021A x 027A 1.79 c-g 30.09l k 52.64 ab 13.85 cd

022A x 023A 3.39 a 30.57l jk 54.68 ab 18.20 ab

022A x 027A 1.37 efg 36.23 c-f 60.61 a 20.00 a

023A x 027A 1.94 b-g 34.08 f-k 52.12 ab 14.00 cd

Pacific33(check) 1.59 defg 34.05 f-j 47.73 ab 14.30 bcd

F-test ** ** * **

a Means followed by different letters are significantly differentat P = 0.01 level by DMRT.

Table 3. Seed yield and other characters of single crosses of sunflower
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Table 4. Estimates of general combining ability effects for seed yield and other characters

of single crosses of sunflower

Parent        Seed yield     Oil percentage         Seed size        Head size

008A   83.72**
  3.12**

  6.51*
  0.62

014A -35.84   1.12**
  0.69 -0.26

017A -38.05*
  0.71* -4.15 -0.81*

021A -19.61 -1.76**
  0.16 -0.64

022A   20.55 -0.66* -3.14   1.3

023A     -9.11 -2.42** -3.47 -0.87*

027A    -1.64 -0.11   3.66   0.65

S.E.   19.06   0.34   2.54   0.34

*,** significant at 0.05 and 0.01 level, respectively.

Crosses       Seed yield    Oil percentage       Seed size      Head size

008A x 014A -207.81** -0.57** 10.17** 1.39**

008A x 017A    94.84** 1.42** 3.53** 0.88**

008A x 021A 58.84** -5.52** -2.12** 0.51**

008A x 022A   67.73** -3.64** 0.21** -0.83**

008A x 023A -41.72** 3.62** 3.24** -0.75**

008A x 027A   28.79** 4.69** 5.3** -1.18**

014A x 017A    86.49** 0.02** 5.98** 0.61**

014A x 021A    86.06** 5.39** 2.98** 1.04**

014A x 022A -64.47** -0.71** -8.3** -2.70**

014A x 023A     3.85** -0.33** 11.57** -0.97**

014A x 027A    95.87** -3.79** -2.06** 0.64**

017A x 021A   -81.32** 1.35* 10.87** -0.65**

017A x 022A -26.17** 0.72** 0.51** -0.8**

017A x 023A  -136.64** -2.21** -13.16** -0.72**

017A x 027A 62.8** -1.31** -7.74** 0.69**

021A x 022A -31.02** 3.09** 1.38** -0.62**

021A x 023A -0.32** -1.23** -5.61** 1.3**

021A x 027A -31.57** -3.09** -7.51** -1.57**

022A x 023A 192.34** 1.40** -0.94** 2.35**

022A x 027A -138.39** 1.94** 7.14** 2.62**

023A x 027A -17.51** 1.56** 4.88** -1.19**

S.E. 37.59** 0.68** 5.01** 0.67**

*,** significant at 0.05 and 0.01 level, respectively.

Table 5. Estimates of specific combining ability effects for seed yield and other characters

of single crosses of sunflower
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‡ªìπ∫«° (µ“√“ß∑’Ë 4) §Ÿàº ¡∑’Ë„Àâ§à“ sca ‡ªìπ∫«°

·≈–·µ°µà“ß∑“ß ∂‘µ‘ §◊Õ 014A x 023A ·≈–

017A x 021A (µ“√“ß∑’Ë 5)  à«π≈—°…≥–¢π“¥¥Õ°

æ∫«à“  “¬æ—π∏ÿå∑’Ë„Àâ§à“ sca ‡ªìπ∫«°·≈–·µ°µà“ß

∑“ß ∂‘µ‘ §◊Õ 008A x 014A, 022A x 023A ·≈–

022A x 027A (µ“√“ß∑’Ë 5)

Õ¬à“ß‰√°Áµ“¡  “¬æ—π∏ÿå∑’Ë„Àâ§à“‡©≈’Ë¬µË”Õ“®

„Àâ§à“ sca  Ÿß°Á‰¥â ‡æ√“–©–π—Èπ°“√§—¥‡≈◊Õ° “¬

æ—π∏ÿå§«√æ‘®“√≥“®“°§Ÿàº ¡∑’Ë„Àâ§à“ sca  Ÿß ·≈–

æ—π∏ÿåæàÕÀ√◊Õ·¡àÀ√◊Õ∑—Èß Õßæ—π∏ÿå¡’§à“ gca  Ÿß¥â«¬

(Dabholkar, 1992)  “¬æ—π∏ÿå∑’Ë„™âº≈‘µ≈Ÿ°º ¡‡À≈à“

π’È¡’¢âÕ‰¥â‡ª√’¬∫ §◊Õ‰¥â§—¥‡≈◊Õ°∑’Ë¡’‡ªÕ√å‡ Á́πµåπÈ”¡—π

 ŸßÕ¬Ÿà·≈â« ́ ÷Ëß “¡“√∂·¬°≈Ÿ°º ¡ÕÕ°‡ªìπ™ÿ¥ Ê ‡æ◊ËÕ

∑¥ Õ∫µ“¡§ÿ≥ ¡∫—µ‘¢Õß≈Ÿ°º ¡µàÕ‰ª ‚¥¬

§—¥‡≈◊Õ°µ“¡§ÿ≥ ¡∫—µ‘µà“ß Ê §◊Õ (1) ≈Ÿ°º ¡∑’Ë„Àâ

º≈º≈‘µ Ÿß (2) ≈Ÿ°º ¡∑’Ë„Àâ‡ªÕ√å‡ Á́πµåπÈ”¡—π Ÿß (3)

≈Ÿ°º ¡∑’Ë„Àâ sca º≈º≈‘µ Ÿß·≈– (4) ≈Ÿ°º ¡∑’Ë„Àâ

sca ‡ªÕ√å‡´ÁπµåπÈ”¡—π Ÿß (µ“√“ß∑’Ë 6)

∫∑ √ÿª

®“°°“√«‘‡§√“–Àåº≈º≈‘µ·≈–≈—°…≥–Õ◊Ëπ Ê ¢Õß

∑“πµ–«—π≈Ÿ°º ¡ æ∫«à“¡’≈Ÿ°º ¡¡’≈—°…≥–¥’‡¥àπ

‡Àπ◊Õæ—π∏ÿå·ª´‘øî° 33 Õ¬ŸàÀ≈“¬™ÿ¥  à«π ¡√√∂π–

°“√√«¡µ—«¢Õß “¬æ—π∏ÿå∑’Ë∑¥ Õ∫ æ∫«à“¡’ “¬

æ—π∏ÿå∑’Ë¡’ gca  Ÿß„π≈—°…≥–º≈º≈‘µ ‰¥â·°à 008A ·≈–

022A ≈—°…≥–‡ªÕ√å‡´ÁπµåπÈ”¡—πæ∫«à“ “¬æ—π∏ÿå∑’Ë¡’

gca  Ÿß ‰¥â·°à 008A, 014A ·≈– 017A ‡¡◊ËÕ§—¥

‡≈◊Õ°®“° sca º≈º≈‘µ·≈–‡ªÕ√å‡´ÁπµåπÈ”¡—π·≈â«

§Ÿàº ¡∑’Ëπà“ π„®‰¥â·°à 008A x 017A, 008A x 027A

·≈– 014A x 021A ‡¡◊ËÕæ‘®“√≥“√à«¡°—∫§à“‡©≈’Ë¬

º≈º≈‘µ·≈–‡ªÕ√å‡´ÁπµåπÈ”¡—π  “¡“√∂§—¥‡≈◊Õ°

≈Ÿ°º ¡∑’Ë π„®‰¥â 10 ™ÿ¥ ‡æ◊ËÕπ”‰ª„™â∑¥ Õ∫„π

°“√º≈‘µ≈Ÿ°º ¡‡æ◊ËÕ‡ªìπ°“√§â“µàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß

°—≈¬“ «‘∏’,  ÿ√‘æ—≤πå ‰∑¬‡∑», Õ“≥—µ‘ «—≤π ‘∑∏‘Ï,

‡ “«§π∏å ¢ÿππ«≈,  ¡»—°¥‘Ï »√’ ¡∫ÿ≠,

‡ πàÀå ‡§√◊Õ·°â«, ¥“«√ÿàß §ß‡∑’¬π, «‘ ÿ∑∏å

¡≥’ ß¶å, ·≈– ‰æ±Ÿ√¬å π“§“æ—π∏å. (2544).

°“√‡ª√’¬∫‡∑’¬∫∑“πµ–«—πæ—π∏ÿå°“√§â“ .

„π : °“√ª√–™ÿ¡«‘™“°“√ ß“ ∑“πµ–«—π ≈–Àÿàß

·≈– §”ΩÕ¬·Ààß™“µ‘ §√—Èß∑’Ë 2. «—π∑’Ë 16-17

 ‘ßÀ“§¡ 2544 ≥ «—ß√’ √’ Õ√å∑ ®—ßÀ«—¥

π§√π“¬°, Àπâ“ 165-171.

‰æ»“≈ ‡À≈à“ ÿ«√√≥, ™—¬¬– · ßÕÿàπ, ¡πµ√’ ·Àπß„À¡à,

¬»»—°¥‘Ï ·°â¡§â“ßæ≈Ÿ,  ÿ«—µ™—¬ ™◊Ëπ™¡, ∞‘µ‘æ√

¡–™‘‚°«“, ·≈– °‘µµ‘  —®®“«—≤π“. (2544).

°“√«‘®—¬∑“πµ–«—π‚¥¬ ¡∑ . „π : ‡Õ° “√

Number Crosses Yield Oil sca of yield sca of oil

1 008A x 017A / / / /

2 008A x 021A / /

3 008A x 022A /

4 008A x 023A / /

5 008A x 027A / / /

6 014A x 017A /

7 014A x 021A / / /

8 014A x 027A /

9 021A x 022A /

10 022A x 023A / /

Table 6. Single crosses of sunflower which can be selected based on different characteristics
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ª√–°Õ∫°“√ª√–™ÿ¡«‘™“°“√ ß“ ∑“πµ–«—π

≈–Àÿàß ·≈–§”ΩÕ¬·Ààß™“µ‘ §√—Èß∑’Ë 2. «—π∑’Ë

16-17  ‘ßÀ“§¡ 2544 ≥ «—ß√’ √’ Õ√å∑ ®—ßÀ«—¥

π§√π“¬°, Àπâ“ 142-147.

‰æ‚√®πå æ—π∏ÿåæƒ°…å, ª√– “√ æ√¡ Ÿß«ß§å,

≈—°…≥“«¥’ æ—π∏ÿåæƒ°…å, ·≈– ‡∑’¬π™—¬

 ÿ«√√≥‡«™. (2544). °“√„™âªÿÜ¬‡§¡’·≈–

»—°¬¿“æ°“√º≈‘µ∑“πµ–«—π„π¥‘π‡Àπ’¬«

®—ßÀ«—¥π§√ «√√§å·≈–≈æ∫ÿ√’. „π : °“√

ª√–™ÿ¡«‘™“°“√ ß“ ∑“πµ–«—π ≈–Àÿàß ·≈–

§”ΩÕ¬·Ààß™“µ‘ §√—Èß∑’Ë 2. «—π∑’Ë 16 - 17

 ‘ßÀ“§¡ 2544 ≥ «—ß√’ √’ Õ√å∑ ®—ßÀ«—¥

π§√π“¬°, Àπâ“ 180-188.

‡ “«§π∏å ¢ÿππ«≈,  ¡¬» æ‘™‘µ√æ√, ‡ “«√’ µ—ß °ÿ≈,

‡∫≠®¡“» §” ◊∫, Õ¿‘™“µ ‡¡◊Õß´Õß,

«“ π“ «ß…åæ‘π‘®, ·≈– Õπÿ»“ µ√å  ÿà¡¡“µ√¬å.

(2544). º≈¢Õß™à«ßª≈Ÿ°·≈–Õ—µ√“ª≈Ÿ°µàÕ

º≈º≈‘µ¢Õß∑“πµ–«—π. „π : °“√ª√–™ÿ¡«‘™“°“√

ß“ ∑“πµ–«—π ≈–Àÿàß ·≈–§”ΩÕ¬·Ààß™“µ‘

§√—Èß∑’Ë 2. «—π∑’Ë 16-17  ‘ßÀ“§¡ 2544

≥ «—ß√’ √’ Õ√å∑ ®—ßÀ«—¥π§√π“¬°, Àπâ“ 172-179.
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