
∫∑§«“¡«‘®—¬

º≈¢Õß “√ °—¥®“°„∫æ◊™„π«ß»å Annonaceae 3 ™π‘¥
µàÕ°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“

À≠â“¢®√®∫¥Õ°‡≈Á°·≈–À≠â“√—ßπ°

Õ“∑‘µ¬“ πÿ√“ƒ∑∏‘Ï °√Õß·°â« æŸàæ‘∑¬“ ∂“æ√ ·≈– ‡©≈‘¡™—¬ «ß»å«—≤π–*

∫∑§—¥¬àÕ

»÷°…“º≈¢Õß “√ °—¥πÈ”®“°„∫≈”¥«π (Melodorum fruticosum) °√–¥—ßß“®’π (Artabotrys
hexapetalus (Linn. f.) Bhand) ·≈–πâÕ¬Àπà“ (Annona squamosa L.) µàÕ°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√
‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á° (Pennisetum polystachyon (L.) Schult) ·≈–À≠â“√—ßπ°
(Chloris barbata Sw.) ∑”°“√∑¥≈Õß¿“¬„µâ· ßø≈ŸÕÕ‡√ ‡´πµå„πÀâÕßªØ‘∫—µ‘°“√¢Õß¿“§«‘™“™’««‘∑¬“
¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ æ∫«à“ “√ °—¥πÈ”®“°„∫·Àâß¢Õß≈”¥«π °√–¥—ßß“®’π ·≈–πâÕ¬Àπà“„π
Õ—µ√“ à«πµà“ßÊ ¡’º≈¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á°·≈–À≠â“
√—ßπ°∑’Ë√–¥—∫·µ°µà“ß°—π ‡¡◊ËÕÕ—µ√“ à«π¢Õß„∫·ÀâßµàÕπÈ”°≈—Ëπ Ÿß¢÷Èπ°“√¬—∫¬—Èß°Á®–¡“°¢÷Èπ¥â«¬ ·µà “√ °—¥
∑’ËÕ—µ√“ à«π„π√–¥—∫µË”®–¡’º≈„π°“√°√–µÿâπ°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“ ®“°°“√∑¥ Õ∫º≈¢Õß§à“»—°¬å
ÕÕ ‚¡´‘ ¢Õß “√≈–≈“¬∑’Ë¡’µàÕ°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“ ‚¥¬„™â “√≈–≈“¬
‚æ·∑ ‡´’¬¡§≈Õ‰√¥å∑’Ë™’ È„Àâ‡ÀÁπ«à“§à“»—°¬åÕÕ ‚¡´‘ ¢Õß “√ °—¥®“°„∫æ◊™∑—Èß 3 ™π‘¥π’È‰¡à¡’º≈¬—∫¬—Èß
°“√ßÕ°·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“À≠â“∑—Èß Õß™π‘¥∑’Ë∑¥ Õ∫ · ¥ß«à“º≈°“√¬—∫¬—Èß¢Õß “√ °—¥®“°
„∫æ◊™∑—Èß 3 ™π‘¥π—Èπ‡°‘¥®“° “√∫“ß™π‘¥∑’Ë¡’Õ¬Ÿà„π„∫¢Õßæ◊™‡À≈à“π—Èπ‡Õß ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß “√ °—¥
πÈ”®“°„∫æ◊™∑—Èß 3 ™π‘¥æ∫«à“  “√ °—¥πÈ”®“°„∫≈”¥«π¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ
°≈â“‰¥â¥’°«à“ “√ °—¥„∫°√–¥—ßß“®’π·≈–„∫πâÕ¬Àπà“ ‚¥¬‡©≈’Ë¬®“°æ◊™∑¥ Õ∫∑—Èß 2 ™π‘¥ æ∫«à“ “√ °—¥
πÈ”®“°„∫≈”¥«π∑’ËÕ—µ√“ à«π 1: 80, 1: 40, 1: 20 ·≈– 1: 10 (πÈ”Àπ—°/ª√‘¡“µ√) ¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥∂÷ß
4.21, 18.42, 96.67 ·≈– 100.00% µ“¡≈”¥—∫  à«π§«“¡¬“«√“°·≈–§«“¡¬“«≈”µâπ¢Õßµâπ°≈â“π—Èπ

¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ °√ÿß‡∑æœ
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 “√ °—¥∑’ËÕ—µ√“ à«π 1: 80 ·≈– 1: 40 ¡’º≈„π∑“ß°√–µÿâπ„Àâ§«“¡¬“«¡“°°«à“µ—«§«∫§ÿ¡ ·µà “√ °—¥∑’Ë
Õ—µ√“ à«π 1: 20 ·≈– 1: 10 ¬—∫¬—Èß§«“¡¬“«√“° 66.23 ·≈– 100.00% ·≈–¬—∫¬—Èß§«“¡¬“«≈”µâπ¢Õß
µâπ°≈â“ 61.79 ·≈– 100.00% µ“¡≈”¥—∫ §«√µâÕß∑”°“√»÷°…“µàÕ‰ª‡°’Ë¬«°—∫™π‘¥·≈–ª√‘¡“≥¢Õß “√
¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ∑’Ë¡’Õ¬Ÿà¿“¬„π„∫æ◊™‡À≈à“π’È √«¡∑—Èß°“√»÷°…“·π«∑“ß∑’Ë®–π”‰ª„™âª√–‚¬™πå∑“ß°“√
‡°…µ√µàÕ‰ª

§” ”§—≠:  “√ °—¥πÈ” «ß»å Annonaceae À≠â“¢®√®∫¥Õ°‡≈Á° À≠â“√—ßπ° °“√ßÕ° °“√‡®√‘≠‡µ‘∫‚µ¢Õß
µâπ°≈â“



«“√ “√«‘∑¬“»“ µ√å ¡»« ªï∑’Ë 25 ©∫—∫∑’Ë 1 (2552) 117

Effect of Leaf Water Extracts from Three Species of
Annonaceae on Seed Germination and Seedling Growth

of Pennisetum polystachyon (L.) Schult and
Chloris barbata Sw.

Arthitaya Nurarith, Krongkaeo Poopittayastaporn and
Chalermchai Wongwattana*

ABSTRACT

Study on the effect of leaf water extracts of Melodorum Fruticosum Lour., Artabotrys
hexapetalus (Linn. f.) Bhand. and Annona squamosa L. on seed germination and subsequent
seedling growth of Pennisetum polystachyon (L.) Schult and Chloris barbata Sw. was
conducted under artificial light in laboratory of Department of Biology, Srinakharinwirot
University. Water extracts of the 3 species dry leaves provided different degree of inhibition on
seed germination and seedling growth of both grassy weeds, and the inhibition percentages
increased with increasing of ratio of dry leaf water extracts. In contrast, shoot and root growth
of the seedlings were evidently promoted at the lower ratio of these. Determining on the
effect of osmotic potential of the leaf water extracts using KCl solutions for the study found
that there were no inhibitory effect on germination and growth of the two grassy weeds.
It is indicated that the inhibitory effect on the germination and growth of the weeds was caused
from some of leaf chemicals in the extracts. Comparing among 3 species, water extract of

Department of Biology, Faculty of Science, Srinakharinwirot University, Bangkok
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Melodorum leaf provided higher inhibitory effect than those of Annona and Artabotrys.
In average of 2 grassy weeds, water  extract of Melodorum leaf at 1: 80, 1: 40, 1: 20 and 1: 10
(weight/volume) ratios inhibited seed germination 4.21, 18.42, 96.67 and 100%, respectively.
The extracts of 1: 80 and 1: 40 ratios promoted shoot and root lengths, whereas those of 1: 20
and 1: 10 ratios inhibited root growth 66.23 and 100.00% and inhibited shoot growth 61.79 and
100%, respectively. These results will be uses for further studies on plant chemicals and for
weed management.

Keywords: water extract, Annonaceae, Pennisetum polystachyon, Chloris barbata, germination,
seedling growth
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∫∑π”
æ◊™∑—Ë«‰ª¡’°“√ √â“ß “√‡§¡’‡ªìπ®”π«π¡“°∑’Ë‰¡à‡°’Ë¬«°—∫°√–∫«π°“√‡¡µ“∫Õ≈‘´÷¡µ“¡ª°µ‘

‡æ◊ËÕªÑÕß°—πµ—«‡Õß [1] ·≈–Õ“®¡’°“√ª≈¥ª≈àÕ¬ÕÕ°¡“¿“¬πÕ°  àßº≈°√–∑∫µàÕæ◊™·≈– ‘Ëß¡’™’«‘µ∑’ËÕ¬Ÿà
„°≈â‡§’¬ß ´÷Ëß‡√’¬°ª√“°Ø°“√≥åπ’È«à“Õ—≈≈’‚≈æ“∑’ (Allelopathy) [2] ¡’√“¬ß“π«à“æ◊™„π«ß»å Annonaceae ¡’
°“√ √â“ß “√‡§¡’À≈“¬™π‘¥ ‡™àπ  “√°≈ÿà¡ Terpenes, Flavonoids, Sesquiterpenes ·≈– Heptenes [3-7]
¡’°“√»÷°…“‡æ’ËÕ„™âª√–‚¬™πå “√®“°æ◊™„π«ß»å Annonaceae À≈“¬¥â“π Õ“∑‘ ∑“ß¥â“π°“√·æ∑¬å·≈–
‡¿ —™«‘∑¬“æ∫«à“  “√ °—¥®“° Annona glabra, Annona salzmanli ·≈– Annona motana ¡’º≈¬—∫¬—Èß
‡´≈≈å¡–‡√Áß [8-10] ·≈– “√ °—¥®“°„∫πâÕ¬Àπà“ (Annona squamosa) ¡’ƒ∑∏‘Ïµâ“π°“√Õ—°‡ ∫·≈–µâ“π
‡∫“À«“π‰¥â [11-13]  à«π “√ °—¥πÈ”®“°‡ª≈◊Õ°µâπ Enantia chlorantha  “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬À≈“¬
™π‘¥ [14, 15] πÕ°®“°π’È “√ °—¥®“°æ◊™„π«ß»å Annonaceae ∫“ß™π‘¥¬—ß¡’»—°¬¿“æ∑’Ë®–π”‰ª„™â
ª√–‚¬™πå∑“ß¥â“π°“√‡°…µ√‰¥â ‡™àπ  “√ °—¥®“°‡¡≈Á¥πâÕ¬Àπà“¥â«¬‡¡∑“πÕ≈ “¡“√∂¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ
¢ÕßÀπÕπ°–∑Ÿâº—°·≈–ÀπÕπ§◊∫°√–À≈Ë”‰¥â [16, 17]  “√ °—¥πÈ”®“° Rollinia emarginata  “¡“√∂§«∫§ÿ¡
Chenopodium album ‰¥â [18] πÕ°®“°π’È “√ °—¥πÈ”®“° Annona crassiflora ¬—ß¬—∫¬—Èß°“√ßÕ°¢Õß
‡¡≈Á¥ Brachiaria brizantha ·≈– Glycine max ∑”„ÀâßÕ°™â“≈ß‰¥â [19] ®÷ß¡’§«“¡ π„®∑’Ë®–»÷°…“
»—°¬¿“æ¢Õß “√ °—¥®“°„∫æ◊™„π«ß»å Annonaceae „π°“√§«∫§ÿ¡°“√ßÕ°·≈–°“√‡®√‘≠¢Õßµâπ°≈â“«—™æ◊™
‚¥¬∑”°“√∑¥ Õ∫„πÀ≠â“√—ßπ°·≈–À≠â“¢®√®∫¥Õ°‡≈Á° º≈¢Õß°“√»÷°…“ß“π«‘®—¬π’È “¡“√∂ª√–¬ÿ°µå„™â„π
°“√§«∫§ÿ¡«—™æ◊™∑“ß°“√‡°…µ√µàÕ‰ª´÷Ëß‡ªìπ°“√ àß‡ √‘¡°“√„™â “√®“°∏√√¡™“µ‘∑’Ë¡’§«“¡ª≈Õ¥¿—¬µàÕ ‘Ëß¡’
™’«‘µ·≈– ‘Ëß·«¥≈âÕ¡

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß
°“√∑¥≈Õßπ’È„™â„∫æ◊™„π«ß»å Annonaceae 3 ™π‘¥ ‰¥â·°à ≈”¥«π (Melodorum fruticosum

Lour.) °√–¥—ßß“®’π (Artabotrys hexapetalus (Linn. f.) Bhand.) ·≈–πâÕ¬Àπà“ (Annona sqamosa L.)
§—¥‡≈◊Õ°„∫∑’Ë‡®√‘≠‡µÁ¡∑’Ë ·≈–‰¡à¡’‚√§À√◊Õ·¡≈ß∑”≈“¬ π”¡“º÷Ëß„Àâ·Àâß„π∑’Ë√à¡·≈â«‡°Á∫‰«â„πµŸâ‡¬Áπ ‡¡◊ËÕ®–„™â
®÷ßπ”¡“∫¥≈–‡Õ’¬¥ ·≈â«·™à„ππÈ”°≈—Ëπ„πÕ—µ√“ à«π„∫·ÀâßµàÕπÈ”°≈—Ëπ‡∑à“°—∫ 1: 10 (πÈ”Àπ—°/ª√‘¡“µ√) ∫√√®ÿ
„π¢«¥·°â«¢π“¥ 500 ¡‘≈≈‘≈‘µ√ ªî¥Ω“„Àâ π‘∑ ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 5 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß
®“°π—Èππ”¡“°√Õß¥â«¬ºâ“¢“«∫“ß·≈–°√–¥“…°√Õß Whatman ‡∫Õ√å 1 µ“¡≈”¥—∫  “√ °—¥∑’Ë‰¥â®“°°“√
°√Õßπ”¡“‡®◊Õ®“ß¥â«¬πÈ”°≈—Ëπ„Àâ‰¥âÕ—µ√“ à«π 1: 20, 1: 40 ·≈– 1: 80 µ“¡≈”¥—∫ «—¥§à“§«“¡π”‰øøÑ“
(Electrical conductivity, EC) ¢Õß “√ °—¥∑ÿ°Õ—µ√“ à«π ·≈â«∑¥ Õ∫°“√¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥·≈–
°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“À≈—ßßÕ°°—∫‡¡≈Á¥«—™æ◊™∑¥ Õ∫ 2 ™π‘¥ §◊Õ À≠â“¢®√®∫¥Õ°‡≈Á° (Pennisetum
polystachyon (L.) Schult) ·≈–À≠â“√—ßπ° (Chloris barbata Sw.) ‚¥¬π” “√ °—¥„ à„π®“π‡æ“–∑’Ë√Õß
¥â«¬°√–¥“…‡æ“–‡¡≈Á¥ª√‘¡“µ√ 5 ¡‘≈≈‘≈‘µ√µàÕ®“π „™âπÈ”°≈—Ëπ‡ªìπµ—«§«∫§ÿ¡ π”‡¡≈Á¥«—™æ◊™∑¥ Õ∫«“ß∫π
°√–¥“…‡æ“–®“π≈– 20 ‡¡≈Á¥ ªî¥Ω“·≈–«“ß∑’Ë™—Èπ‡æ“–‡¡≈Á¥¿“¬„µâ· ß®“°À≈Õ¥ø≈ŸÕÕ‡√ ‡´πµå§«“¡‡¢â¡
3,800 ≈—°´å 13 ™—Ë«‚¡ß/«—π ‡ªìπ‡«≈“ 7 «—π «“ß·ºπ°“√∑¥≈Õß·∫∫ Randomized Complete Block
design (RCB) ∑”°“√∑¥≈Õß 3 ´È”  —ß‡°µ·≈–∫—π∑÷°°“√ßÕ°¢Õß‡¡≈Á¥·≈–Õ“°“√º‘¥ª°µ‘µà“ßÊ ∑ÿ°«—π®π
§√∫ 7 «—π «—¥§«“¡¬“«√“°·≈–≈”µâπ¢Õßµâπ°≈â“∑’Ë 7 «—πÀ≈—ß‡æ“–‡¡≈Á¥
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‡π◊ËÕß®“°§à“»—°¬åÕÕ ‚¡´‘ ¢Õß “√≈–≈“¬ ¡’º≈°√–∑∫µàÕ°“√¥Ÿ¥πÈ”¢Õß‡¡≈Á¥æ◊™ ®÷ßÕ“® àßº≈
°√–∑∫µàÕ°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“‰¥â °“√∑¥≈Õßπ’È‰¥â«—¥§«“¡‡¢â¡¢âπ¢Õß “√
 °—¥®“°„∫æ◊™‡ªìπ§à“§«“¡π”‰øøÑ“ (EC) ®÷ß‰¥â„™â “√≈–≈“¬‚æ·∑ ‡´’¬¡§≈Õ‰√¥å (KCl) ´÷Ëß‰¡à‡ªìπæ‘…
µàÕæ◊™ ¡“‡µ√’¬¡‡ªìπ “√≈–≈“¬∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ ‚¥¬„Àâ¡’§à“§«“¡π”‰øøÑ“§√Õ∫§≈ÿ¡§à“§«“¡π”‰øøÑ“
¢Õß “√ °—¥®“°„∫æ◊™ ‡æ◊ËÕπ”‰ª∑¥ Õ∫„πÀ≠â“∑—Èß 2 ™π‘¥ ‡æ◊ËÕ∑¥ Õ∫«à“§à“»—°¬åÕÕ ‚¡´‘ ¡’º≈°√–∑∫
µàÕ°“√ßÕ°·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“À√◊Õ‰¡à ‚¥¬„™â«‘∏’°“√‡¥’¬«°—π°—∫°“√∑¥ Õ∫ “√ °—¥®“°„∫æ◊™

§”π«≥À“§à“‡ªÕ√å‡ Á́πµå°“√¬—∫¬—Èß§«“¡ßÕ°·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“ (Inhibition Percentage,
IP) ®“° Ÿµ√ IP = [(C - T) / C] x 100 ‚¥¬ C = §«“¡ßÕ°¢Õß‡¡≈Á¥À√◊Õ°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“„π
µ—«§«∫§ÿ¡ ·≈– T = §«“¡ßÕ°¢Õß‡¡≈Á¥À√◊Õ°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“∑’Ë‰¥â√—∫ “√ °—¥„πÕ—µ√“ à«πµà“ßÊ

º≈°“√∑¥≈Õß
º≈¢Õß “√ °—¥®“°„∫æ◊™«ß»å Annonaceae 3 ™π‘¥¥â«¬πÈ”∑’Ë¡’µàÕ°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡®√‘≠‡µ‘∫‚µ
¢Õßµâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á°·≈–À≠â“√—ßπ°À≈—ßßÕ°

‡¡≈Á¥À≠â“¢®√®∫¥Õ°‡≈Á°‡√‘Ë¡ßÕ°µ—Èß·µà«—π·√°¢Õß°“√‡æ“–„πµ—«§«∫§ÿ¡  à«π„π “√ °—¥®“°
„∫≈”¥«π∑”„Àâ‡¡≈Á¥ßÕ°™â“°«à“‡¡≈Á¥∑’Ë‰¥â√—∫ “√ °—¥„∫°√–¥—ßß“®’π·≈–„∫πâÕ¬Àπà“  “√ °—¥®“°„∫æ◊™„π
«ß»å Annonaceae ∑’ËÕ—µ√“ à«π¢Õß„∫·ÀâßµàÕπÈ”°≈—Ëπ Ÿß‡∑à“π—Èπ∑’Ë “¡“√∂¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥À≠â“¢®√
®∫¥Õ°‡≈Á°‰¥â‚¥¬‡©æ“– “√ °—¥„∫≈”¥«π∑’ËÕ—µ√“ à«π 1: 20 ·≈– 1: 10  “¡“√∂¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥
À≠â“¢®√®∫¥Õ°‡≈Á°‰¥âÕ¬à“ß ¡∫Ÿ√≥å  à«π “√ °—¥„∫°√–¥—ßß“®’π·≈–„∫πâÕ¬Àπà“ ‡©æ“–∑’ËÕ—µ√“ à«π 1: 10
‡∑à“π—Èπ∑’Ë¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥À≠â“¢®√®∫¥Õ°‡≈Á°‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬¬—∫¬—Èß‰¥â 22.03%
·≈– 54.24% µ“¡≈”¥—∫ ¢≥–∑’Ë “√ °—¥∑’ËÕ—µ√“ à«πÕ◊ËπÊ π—Èπ¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥À≠â“¢®√®∫¥Õ°‡≈Á°
‰¥â‡≈Á°πâÕ¬ ‰¡à·µ°µà“ß∑“ß ∂‘µ‘°—∫µ—«§«∫§ÿ¡ ®“°°“√∑¥≈Õßæ∫«à“ “√ °—¥„∫≈”¥«π¬—∫¬—Èß°“√ßÕ°¢Õß
‡¡≈Á¥À≠â“¢®√®∫¥Õ°‡≈Á°‰¥â¥’∑’Ë ÿ¥ √Õß≈ß¡“ §◊Õ „∫πâÕ¬Àπà“·≈–„∫°√–¥—ßß“®’πµ“¡≈”¥—∫ (µ“√“ß∑’Ë 1)
§«“¡¬“«√“°µâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á°‰¥â√—∫º≈°√–∑∫®“° “√ °—¥„∫≈”¥«π¡“°∑’Ë ÿ¥ ‚¥¬§«“¡¬“«√“°
∂Ÿ°¬—∫¬—ÈßÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡∑’¬∫°—∫µ—«§«∫§ÿ¡‚¥¬ “√ °—¥µ—Èß·µàÕ—µ√“ à«π 1: 40 ¢÷Èπ‰ª ‚¥¬Õ—µ√“ à«π
1: 40 §«“¡¬“«√“°∂Ÿ°¬—∫¬—Èß∂÷ß 55.69% ∑’ËÕ—µ√“ à«π 1: 20 ·≈– 1: 10 §«“¡ßÕ°∂Ÿ°¬—∫¬—ÈßÕ¬à“ß ¡∫Ÿ√≥å
 à«π “√ °—¥®“°„∫°√–¥—ßß“®’π·≈–„∫πâÕ¬Àπà“π—Èπ‡©æ“–∑’ËÕ—µ√“ à«π 1: 10 ‡∑à“π—Èπ∑’Ë¡’º≈°√–∑∫µàÕ§«“¡
¬“«√“°µâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á° ‚¥¬¬—∫¬—Èß§«“¡¬“«√“°‰¥â 37.09% ·≈– 65.26% µ“¡≈”¥—∫ ´÷Ëß·µ°
µà“ß®“°µ—«§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (µ“√“ß∑’Ë 2) πÕ°®“° “√ °—¥®“°„∫≈”¥«π∑’ËÕ—µ√“ à«π 1: 20
·≈– 1: 10 ∑’Ë¡’º≈¬—∫¬—Èß§«“¡ßÕ°¢ÕßÀ≠â“¢®√®∫¥Õ°‡≈Á°‰¥âÕ¬à“ß ¡∫Ÿ√≥å·≈â«  “√ °—¥®“°„∫≈”¥«π∑’Ë
Õ—µ√“ à«πÕ◊ËπÊ ·≈– “√ °—¥„∫πâÕ¬Àπà“·≈–„∫°√–¥—ßß“®’π ∑ÿ°Õ—µ√“ à«π‰¡à¡’º≈¬—∫¬—Èß§«“¡¬“«≈”µâπ¢Õß
µâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á°‡≈¬ ·≈–¬—ß¡’º≈°√–µÿâπ§«“¡¬“«≈”µâπ¢Õßµâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á°„Àâ¬“«
°«à“µ—«§«∫§ÿ¡Õ’°¥â«¬ (µ“√“ß∑’Ë 3)
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®“°°“√∑¥ Õ∫„πÀ≠â“√—ßπ°π—Èπæ∫«à“ ‡¡≈Á¥À≠â“√—ßπ°‡√‘Ë¡ßÕ°µ—Èß·µà«—π·√°¢Õß°“√‡æ“–·≈–
 “√ °—¥„∫≈”¥«π¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥À≠â“√—ßπ°‰¥â¥’°«à“ “√ °—¥„∫°√–¥—ßß“®’π·≈–„∫πâÕ¬Àπà“  “√
 °—¥„∫≈”¥«π·≈–„∫°√–¥—ßß“®’π∑’ËÕ—µ√“ à«π„∫·ÀâßµàÕπÈ”°≈—Ëπ Ÿß®–∑”„Àâ‡¡≈Á¥ßÕ°™â“·≈–ßÕ°πâÕ¬≈ß°«à“
µ—«§«∫§ÿ¡  “√ °—¥„∫≈”¥«πµ—Èß·µàÕ—µ√“ à«π 1: 40 ∂÷ß 1: 10 ¬—∫¬—Èß§«“¡ßÕ°¢Õß‡¡≈Á¥À≠â“√—ßπ°Õ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘‚¥¬∑’ËÕ—µ√“ à«π 1: 40 ·≈– 1: 20 ¬—∫¬—Èß§«“¡ßÕ°¢Õß‡¡≈Á¥À≠â“√—ßπ° 26.67% ·≈– 93.33%
¢Õßµ—«§«∫§ÿ¡µ“¡≈”¥—∫ ·≈–∑’ËÕ—µ√“ à«π 1: 10 §«“¡ßÕ°¢Õß‡¡≈Á¥À≠â“√—ßπ°∂Ÿ°¬—∫¬—ÈßÕ¬à“ß ¡∫Ÿ√≥å
 “√ °—¥„∫°√–¥—ßß“®’πÕ—µ√“ à«π 1: 20 ·≈– 1: 10 ¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥À≠â“√—ßπ°‰¥â 28.33% ·≈–
91.67% µ“¡≈”¥—∫  à«π “√ °—¥„∫πâÕ¬Àπà“π—Èπ¡’‡æ’¬ßÕ—µ√“ à«π 1: 10 ‡∑à“π—Èπ∑’Ë¡’º≈¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥
‚¥¬¬—∫¬—Èß‰¥â 26.67% ¢Õßµ—«§«∫§ÿ¡ ´÷Ëß·µ°µà“ß®“°µ—«§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (µ“√“ß∑’Ë 1)

1/

2/

3/

4/

2/ 1/ 2/ 4/1/

3/

µ“√“ß∑’Ë 1 º≈¢Õß “√ °—¥®“°„∫æ◊™«ß»å Annonaceae ¥â«¬πÈ”µàÕ°“√ßÕ°¢Õß‡¡≈Á¥À≠â“¢®√®∫¥Õ°‡≈Á°
·≈–À≠â“√—ßπ°∑’Ë 7 «—π À≈—ß‡æ“–

Õ—µ√“ à«π æ◊™∑¥ Õ∫

™π‘¥æ◊™ „∫æ◊™: πÈ”°≈—Ëπ À≠â“¢®√®∫¥Õ°‡≈Á° À≠â“√—ßπ° %°“√¬—∫¬—Èß

(°√—¡/¡‘≈≈‘≈‘µ√) ‡¡≈Á¥ %°“√¬—∫¬—Èß ‡¡≈Á¥ %°“√¬—∫¬—Èß ‡©≈’Ë¬
Control 19.67 a 0.00 20.00 a 0.00 0.00

≈”¥«π 1: 80 18.67 ab 5.08 19.33 a 3.33 4.21
1: 40 17.67 ab 10.17 14.67 b 26.67 18.42
1: 20 0.00 d 100.00 1.33 c 93.33 96.67
1: 10 0.00 d 100.00 0.00 c 100.00 100.00

°√–¥—ßß“®’π 1: 80 20.00 a -1.69 20.00 a 0.00 -0.85
1: 40 19.00 a 3.39 19.00 a 5.00 4.20
1: 20 18.33 ab 6.78 14.33 b 28.33 17.56
1: 10 15.33 b 22.03 1.67 c 91.67 56.85

πâÕ¬Àπà“ 1: 80 19.00 a 3.39 19.33 a 3.33 3.36
1: 40 19.33 a 1.69 20.00 a 0.00 0.85
1: 20 19.00 a 3.39 19.33 a 3.33 3.36
1: 10 9.00 c 54.24 14.67 b 26.67 40.46

CV (%) 13.02 11.25

®”π«π‡¡≈Á¥∑’ËßÕ°‡©≈’Ë¬
‡ªÕ√å‡´Áπµå°“√¬—∫¬—Èß§«“¡ßÕ°¢Õß‡¡≈Á¥æ◊™·µà≈–™π‘¥
µ—«‡≈¢∑’ËÕ¬Ÿà„π§Õ≈—¡πå‡¥’¬«°—πµ“¡µ—«Õ—°…√∑’Ë‡À¡◊Õπ°—π‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘‚¥¬ DMRT 0.05
§à“‡©≈’Ë¬¢Õß‡ªÕ√å‡´Áπµå°“√¬—∫¬—Èß§«“¡ßÕ°¢Õßæ◊™∑¥ Õ∫∑—Èß 2 ™π‘¥
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º≈µàÕ§«“¡¬“«√“°π—Èπ æ∫«à“ “√ °—¥„∫≈”¥«π·≈–„∫πâÕ¬Àπà“∑’ËÕ—µ√“ à«π 1: 10 ‡∑à“π—Èπ∑’Ë “¡“√∂¬—∫¬—Èß
§«“¡¬“«√“°„Àâ —Èπ°«à“µ—«§«∫§ÿ¡‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‚¥¬ “√ °—¥„∫πâÕ¬Àπà“¬—∫¬—Èß‰¥â 76.0%
 à«π “√ °—¥®“°„∫≈”¥«ππ—Èπ¬—∫¬—Èß°“√ßÕ°Õ¬à“ß ¡∫Ÿ√≥å §«“¡¬“«√“°¢Õßµâπ°≈â“À≠â“√—ßπ°∑’Ë‰¥â√—∫ “√
 °—¥®“°„∫æ◊™„π«ß»å Annonaceae ∑—Èß 3 ™π‘¥∑’ËÕ—µ√“ à«π 1: 80 ·≈– 1: 40 ·≈–„∫°√–¥—ßß“®’π∑’ËÕ—µ√“ à«π
1: 20 °≈—∫∂Ÿ°°√–µÿâπ„Àâ¡’§«“¡¬“«¡“°°«à“µ—«§«∫§ÿ¡ „π¥â“π§«“¡¬“«≈”µâπ¢Õßµâπ°≈â“À≠â“√—ßπ° æ∫«à“
¡’‡æ’¬ß “√ °—¥®“°„∫≈”¥«π‡∑à“π—Èπ∑’Ë∑”„Àâ§«“¡¬“«≈”µâπ¢Õßµâπ°≈â“À≠â“√—ßπ° —Èπ°«à“µ—«§«∫§ÿ¡Õ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘  “√ °—¥„∫≈”¥«πÕ—µ√“ à«π 1: 20  “¡“√∂¬—∫¬—Èß§«“¡¬“«≈”µâπ‰¥â 23.57% ·≈–
∑’ËÕ—µ√“ à«π 1: 10 ¡’º≈¬—∫¬—Èß§«“¡ßÕ°¢Õßµâπ°≈â“À≠â“√—ßπ°‰¥âÕ¬à“ß ¡∫Ÿ√≥å (µ“√“ß∑’Ë 3)  “√ °—¥
„∫°√–¥—ßß“®’π·≈–„∫πâÕ¬Àπà“∑ÿ°Õ—µ√“ à«π‰¡à¡’º≈¬—∫¬—Èß§«“¡¬“«≈”µâπ¢Õßµâπ°≈â“À≠â“√—ßπ° ·≈–æ∫«à“
 “√ °—¥„∫°√–¥—ßß“®’π∑’ËÕ—µ√“ à«π 1: 80, 1: 40 ·≈– 1: 20 ·≈– “√ °—¥„∫πâÕ¬Àπà“∑’ËÕ—µ√“ à«π 1: 80
 àßº≈°√–µÿâπ„Àâ§«“¡¬“«≈”µâπ¢Õßµâπ°≈â“¡“°°«à“µ—«§«∫§ÿ¡

µ“√“ß∑’Ë 2 º≈¢Õß “√ °—¥®“°„∫æ◊™«ß»å Annonaceae ¥â«¬πÈ”µàÕ§«“¡¬“«√“°¢Õßµâπ°≈â“À≠â“¢®√®∫
¥Õ°‡≈Á°·≈–À≠â“√—ßπ°∑’Ë 7 «—π À≈—ß‡æ“–

Õ—µ√“ à«π æ◊™∑¥ Õ∫

™π‘¥æ◊™ „∫æ◊™: πÈ”°≈—Ëπ            À≠â“¢®√®∫¥Õ°‡≈Á° À≠â“√—ßπ° %°“√¬—∫¬—Èß

(°√—¡/¡‘≈≈‘≈‘µ√) ‡´πµ‘‡¡µ√ %°“√¬—∫¬—Èß ‡´πµ‘‡¡µ√ %°“√¬—∫¬—Èß ‡©≈’Ë¬

Control 1.76 cde 0.00 1.01 d 0.00 0.00
≈”¥«π 1: 80 2.03 bc -15.84 1.92 bc -90.13 -52.99

1: 40 0.78 gh 55.69 2.47 a -144.32 -44.32
1: 20 0.00 i 100.00 0.68 d 32.45 66.23
1: 10 0.00 i 100.00 0.00 e 100.00 100.00

°√–¥—ßß“®’π 1: 80 2.54 a -44.72 1.88 bc -86.00 -65.36
1: 40 1.93 bcd -9.82 2.36 a -133.42 -71.62
1: 20 1.46 ef 16.89 1.95 b -92.36 -37.74
1: 10 1.10 fg 37.09 0.81 d 19.82 28.46

πâÕ¬Àπà“ 1: 80 2.51 a -43.22 1.52 c -50.13 -46.68
1: 40 2.26 ab -28.70 1.74 bc -72.30 -50.50
1: 20 1.54 def 11.90 1.06 d -4.29 3.81
1: 10 0.61 h 65.26 0.24 e 76.00 70.63

CV (%) 17.69 16.72

§«“¡¬“«√“°‡©≈’Ë¬
‡ªÕ√å‡´Áπµå°“√¬—∫¬—Èß§«“¡¬“«√“°¢Õßµâπ°≈â“æ◊™∑¥ Õ∫·µà≈–™π‘¥
µ—«‡≈¢∑’ËÕ¬Ÿà„π§Õ≈—¡πå‡¥’¬«°—πµ“¡µ—«Õ—°…√∑’Ë‡À¡◊Õπ°—π‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘‚¥¬ DMRT 0.05
§à“‡©≈’Ë¬¢Õß‡ªÕ√å‡´Áπµå°“√¬—∫¬—Èß§«“¡¬“«√“°¢Õßµâπ°≈â“¢Õßæ◊™∑¥ Õ∫∑—Èß 2 ™π‘¥

1/ 2/ 1/ 2/ 4/

3/

1/

2/

3/

4/
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µ“√“ß∑’Ë 3 º≈¢Õß “√ °—¥®“°„∫æ◊™«ß»å Annonaceae ¥â«¬πÈ”µàÕ§«“¡¬“«≈”µâπ¢Õßµâπ°≈â“À≠â“¢®√®∫
¥Õ°‡≈Á°·≈–À≠â“√—ßπ°∑’Ë 7 «—π À≈—ß‡æ“–

Õ—µ√“ à«π æ◊™∑¥ Õ∫

™π‘¥æ◊™ „∫æ◊™: πÈ”°≈—Ëπ            À≠â“¢®√®∫¥Õ°‡≈Á° À≠â“√—ßπ° %°“√¬—∫¬—Èß

(°√—¡/¡‘≈≈‘≈‘µ√) ‡´πµ‘‡¡µ√ %°“√¬—∫¬—Èß ‡´πµ‘‡¡µ√ %°“√¬—∫¬—Èß ‡©≈’Ë¬

Control 1.87 f 0.00 0.92 d 0.00 0.00
≈”¥«π 1: 80 2.58 cd -38.20 1.13 abcd -23.29 -30.75

1: 40 2.00 f -6.99 0.97 bcd -5.74 -6.37
1: 20 0.00 g 100.00 0.70 e 23.57 61.79
1: 10 0.00 g 100.00 0.00 f 100.00 100.00

°√–¥—ßß“®’π 1: 80 3.14 ab -68.13 1.19 ab -29.93 -49.03
1: 40 3.05 b -63.45 1.17 abc -27.25 -45.35
1: 20 2.42 de -29.31 1.15 abc -25.90 -27.61
1: 10 2.09 ef -11.91 0.96 cd -4.33 -8.12

πâÕ¬Àπà“ 1: 80 3.46 a -85.29 1.25 a -36.23 -60.76
1: 40 2.85 bc -52.48 1.10 abcd -19.52 -36.00
1: 20 2.84 bc -51.83 1.10 abcd -19.44 -35.64
1: 10 1.93 f -3.54 0.98 bcd -7.45 -5.50

CV (%) 9.15 12.34

§«“¡¬“«µâπ°≈â“‡©≈’Ë¬
‡ªÕ√å‡´Áπµå°“√¬—∫¬—Èß§«“¡¬“«≈”µâπ¢Õßµâπ°≈â“°—∫µ—«§«∫§ÿ¡
µ—«‡≈¢∑’ËÕ¬Ÿà„π§Õ≈—¡πå‡¥’¬«°—πµ“¡µ—«Õ—°…√∑’Ë‡À¡◊Õπ°—π‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘‚¥¬ DMRT 0.05
§à“‡©≈’Ë¬¢Õß‡ªÕ√å‡´Áπµå°“√¬—∫¬—Èß§«“¡¬“«≈”µâπ¢Õßµâπ°≈â“¢Õßæ◊™∑¥ Õ∫∑—Èß 2 ™π‘¥

1/ 2/ 1/ 2/ 4/

3/

1/

2/

3/

4/
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º≈¢Õß§à“»—°¬åÕÕ ‚¡´‘ ¢Õß “√ °—¥∑’ Ë¡’µàÕ°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“
À≠â“¢®√®∫¥Õ°‡≈Á°·≈–À≠â“√—ßπ°À≈—ßßÕ°

„π°“√ °—¥ “√‚¥¬·™à„∫æ◊™·Àâß„ππÈ”∑’ËÕ—µ√“ à«πµà“ßÊ π—Èπ‰¡à “¡“√∂∑’Ë®–«—¥§à“»—°¬åÕÕ ‚¡´‘ 
∑’Ë·∑â®√‘ß¢Õß “√ °—¥‰¥â ·µà “¡“√∂«—¥‰¥â‡ªìπ§à“§«“¡π”‰øøÑ“ (Electrical conductivity, EC) ¢Õß “√
 °—¥·µà≈–Õ—µ√“ à«π æ∫«à“§à“§«“¡π”‰øøÑ“¢Õß “√ °—¥®“°„∫æ◊™„π«ß»å Annonaceae ∑—Èß 3 ™π‘¥ ∑’Ë
·µà≈–Õ—µ√“ à«π¡’§à“Õ¬Ÿà„π™à«ß 0.70-6.74 mS/cm (µ“√“ß∑’Ë 4) ‡¡◊ËÕÕ—µ√“ à«π¢Õß„∫·Àâß‡æ‘Ë¡¢÷Èπ §à“§«“¡
π”‰øøÑ“°Á Ÿß¢÷Èπ¥â«¬ ·≈–¡’§«“¡·µ°µà“ß°—π√–À«à“ß “√ °—¥®“°„∫æ◊™·µà≈–™π‘¥ „π°“√∑¥ Õ∫º≈¢Õß
§à“»—°¬åÕÕ ‚¡´‘ ¢Õß “√≈–≈“¬∑’Ë¡’µàÕ°“√ßÕ°·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á°·≈–
À≠â“√—ßπ° ®÷ß‰¥â„™â “√≈–≈“¬‚æ·∑ ‡´’¬¡§≈Õ‰√¥å ∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ ∑’Ë¡’§à“§«“¡π”‰øøÑ“‡∑à“°—∫ 1.0,
2.0, 3.0, 4.0, 5.0, 6.0 ·≈– 7.0 mS/cm ¡“∑¥ Õ∫º≈µàÕ§«“¡ßÕ°·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“æ◊™
∑—Èß 2 ™π‘¥ ‚¥¬„™âπÈ”°≈—Ëπ (¡’§à“ EC ‡∑à“°—∫ 0.002 mS/cm) ‡ªìπµ—«§«∫§ÿ¡ À≠â“¢®√®∫¥Õ°‡≈Á°·≈–À≠â“
√—ßπ°∑’Ë‰¥â√—∫ “√≈–≈“¬‚æ·∑ ‡´’¬¡§≈Õ‰√¥å ∑’Ë¡’§à“§«“¡π”‰øøÑ“µ—Èß·µà 1.0-7.0 mS/cm π—Èπ ‡¡≈Á¥‡√‘Ë¡
ßÕ°µ—Èß·µà«—π·√°¢Õß°“√‡æ“– ·≈–∑’Ë 7 «—πÀ≈—ß‡æ“– “√≈–≈“¬‚æ·∑ ‡´’¬¡§≈Õ‰√¥å∑ÿ°§«“¡‡¢â¡¢âπ‰¡à¡’
º≈¬—∫¬—Èß°“√ßÕ°¢Õß‡¡≈Á¥À≠â“∑—Èß Õß™π‘¥ ®”π«π‡¡≈Á¥∑’ËßÕ°„π “√≈–≈“¬∑ÿ°§à“§«“¡π”‰øøÑ“‰¡à·µ°µà“ß
∑“ß ∂‘µ‘°—∫„πµ—«§«∫§ÿ¡ (√Ÿª∑’Ë 1°. ·≈– 2°.) „π à«π¢Õß°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“À≈—ßßÕ°π—Èπ æ∫«à“
 “√≈–≈“¬‚æ·∑ ‡´’¬¡§≈Õ‰√¥å∑ÿ°§«“¡‡¢â¡¢âπ‰¡à¡’º≈¬—∫¬—Èß§«“¡¬“«¢Õß√“°·≈–≈”µâπÀ≠â“∑—Èß Õß™π‘¥
∑’Ë 7 «—πÀ≈—ß‡æ“– ·µà “√≈–≈“¬‚æ·∑ ‡´’¬¡§≈Õ‰√¥å°≈—∫ àß‡ √‘¡„Àâµâπ°≈â“¡’°“√‡®√‘≠‡µ‘∫‚µ¡“°°«à“µ—«
§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (√Ÿª∑’Ë 1¢. 1§. 2¢. ·≈– 2§.) · ¥ß«à“§à“»—°¬åÕÕ ‚¡´‘ ¢Õß “√≈–≈“¬
„π√–¥—∫π’È‰¡à¡’º≈µàÕ°“√¬—∫¬—Èß°“√ßÕ°·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á°·≈–À≠â“√—ßπ°
¥—ßπ—Èπº≈°“√¬—∫¬—Èß¢Õß “√ °—¥®“°„∫æ◊™«ß»å Annonaceae ∑—Èß 3 ™π‘¥∑’Ë¡’µàÕÀ≠â“¢®√®∫¥Õ°‡≈Á°·≈–À≠â“√—ßπ°
πà“®–‡°‘¥®“° “√∫“ß™π‘¥∑’Ë¡’Õ¬Ÿà„π„∫¢Õßæ◊™∑—Èß 3 ™π‘¥π—Èπ‡Õß
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§. º≈µàÕ§«“¡¬“«≈”µâπ

√Ÿª∑’Ë 1 º≈¢Õß “√≈–≈“¬‚æ·∑ ‡´’¬¡§≈Õ‰√¥å∑’Ë√–¥—∫§à“§«“¡π”‰øøÑ“µà“ßÊ µàÕ°“√ßÕ°·≈–°“√‡®√‘≠
‡µ‘∫‚µ¢Õßµâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á°∑’Ë 7 «—πÀ≈—ß‡æ“–
§à“‡©≈’Ë¬¢Õß°“√ßÕ°·≈–°“√‡®√‘≠‡µ‘∫‚µ„π·µà≈– à«π∑’Ë· ¥ß¥â«¬Õ—°…√∑’Ë‡À¡◊Õπ°—π‰¡à·µ°µà“ß°—π
∑“ß ∂‘µ‘ ‚¥¬ DMRT 0.05
C = µ—«§«∫§ÿ¡ (πÈ”°≈—Ëπ)
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√Ÿª∑’Ë 2 º≈¢Õß “√≈–≈“¬‚æ·∑ ‡´’¬¡§≈Õ‰√¥å∑’Ë√–¥—∫§à“§«“¡π”‰øøÑ“µà“ßÊ µàÕ°“√ßÕ°·≈–°“√‡®√‘≠
‡µ‘∫‚µ¢Õßµâπ°≈â“À≠â“√—ßπ°∑’Ë 7 «—πÀ≈—ß‡æ“–
§à“‡©≈’Ë¬¢Õß°“√ßÕ°·≈–°“√‡®√‘≠‡µ‘∫‚µ„π·µà≈– à«π∑’Ë· ¥ß¥â«¬Õ—°…√∑’Ë‡À¡◊Õπ°—π‰¡à·µ°µà“ß°—π
∑“ß ∂‘µ‘ ‚¥¬ DMRT 0.05
C = µ—«§«∫§ÿ¡ (πÈ”°≈—Ëπ)
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 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
 “√ °—¥πÈ”®“°„∫≈”¥«π °√–¥—ßß“®’π ·≈–πâÕ¬Àπà“∑’ËÕ—µ√“ à«πµà“ßÊ ¡’º≈¬—∫¬—Èß°“√ßÕ°¢Õß

‡¡≈Á¥·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á°·≈–À≠â“√—ßπ°∑’Ë√–¥—∫·µ°µà“ß°—π ‡¡◊ËÕÕ—µ√“ à«π
¢Õß„∫·Àâß„π§«“¡‡¢â¡¢âπ Ÿß¢÷Èπ°“√¬—∫¬—Èß°Á®–¡“°¢÷Èπ¥â«¬ ®“°°“√»÷°…“ “√ °—¥πÈ”®“°„∫ Eupatorium
odoratum ∑’Ë§«“¡‡¢â¡¢âπ 10%, 25%, 50% ·≈– 75% æ∫«à“§«“¡‡¢â¡¢âπ Ÿß¡’º≈¬—∫¬—Èß°“√ßÕ°·≈–°“√
‡®√‘≠¢Õß√“°·≈–≈”µâπ¢Õßµâπ°≈â“ √«¡∑—Èß°“√æ—≤π“¢Õß√“°·¢πß¢Õß Cicer arietinum, Brassica juncea,
Cucumis sativus, Phaseolus mungo, Raphanus sativus ·≈– Vigna unguiculata Õ—µ√“°“√¬—∫¬—Èß
®– Ÿß¢÷Èπµ“¡§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∑’Ë¡“°¢÷Èπ ·µà “√ °—¥∑’Ë§«“¡‡¢â¡¢âπµË”Ê ®–¡’º≈„π°“√°√–µÿâπ°“√
ßÕ°·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“ [20] ́ ÷Ëßµ√ß°—π°—∫√“¬ß“π¢Õß Al-Zahrani and Al-Robai, (2007) ∑’Ë
æ∫«à“ “√ °—¥¥â«¬πÈ”®“°„∫ Calotropis procera Decne. ∑’Ë§«“¡‡¢â¡¢âπ 5, 10, 20, 40 ·≈– 60% ¡’
º≈¬—∫¬—Èß°“√ßÕ°¢Õß Barley, Wheat, Cucumber, Fenugreek ·≈– Alssana „Àâ™â“≈ß‰¥â ·≈–∑’Ë§«“¡
‡¢â¡¢âπ Ÿß (40% ·≈– 60%) ¡’º≈¬—∫¬—Èß§«“¡¬“«√“°·≈–°“√ßÕ°¢Õß¬Õ¥·√°‡°‘¥ Õ—µ√“°“√¬—∫¬—Èß®– Ÿß
¢÷Èπµ“¡§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∑’Ë¡“°¢÷Èπ ·µà “√ °—¥∑’Ë§«“¡‡¢â¡¢âπµË”Ê (5%) ¡’º≈°“√°√–µÿâπ°“√ßÕ°
·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õß Alssana, Cucumber ·≈– Fenugreek „Àâ Ÿß°«à“µ—«§«∫§ÿ¡ [21] ®“°°“√
∑¥ Õ∫º≈¢Õß§à“»—°¬åÕÕ ‚¡ ‘́ ¢Õß “√≈–≈“¬∑’Ë¡’µàÕ°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“ æ∫«à“
‰¡à¡’º≈°√–∑∫µàÕ°“√ßÕ°·≈–°“√‡®√‘≠¢Õßµâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á°·≈–À≠â“√—ßπ°· ¥ß«à“§à“»—°¬å
ÕÕ ‚¡´‘ ¢Õß “√ °—¥®“°„∫æ◊™∑—Èß 3 ™π‘¥π—Èπ°Á‰¡àπà“®–¡’º≈°√–∑∫µàÕ°“√ßÕ°·≈–°“√‡®√‘≠¢Õßµâπ°≈â“
À≠â“∑—Èß Õß™π‘¥∑’Ë∑¥ Õ∫ · ¥ß«à“º≈°“√¬—∫¬—Èß¢Õß “√ °—¥®“°„∫≈”¥«π °√–¥—ßß“®’π ·≈–πâÕ¬Àπà“
‡°‘¥®“° “√∫“ß™π‘¥∑’Ë¡’Õ¬Ÿà„π„∫¢Õßæ◊™‡À≈à“π—Èπ‡Õß ‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß Laosinwattana, ·≈–§≥–
„πªï 1997 [22] ‚¥¬„™â “√≈–≈“¬‚æ·∑ ‡´’¬¡´—≈‡øµ (K2SO4) ·≈–‚æ·∑ ‡´’¬¡‰π‡µ√µ (KNO3) ∑’Ë
‰¡à¡’§«“¡‡ªìπæ‘…µàÕæ◊™∑’Ë¡’§à“ EC ¢Õß “√≈–≈“¬ 0-10 mS/cm °Áæ∫«à“ “√≈–≈“¬‚æ·∑ ‡ ’́¬¡´—≈‡øµ
·≈–‚æ·∑ ‡´’¬¡‰π‡µ√µ∑’Ë„™â∑¥ Õ∫‰¡à¡’º≈„π°“√¬—∫¬—Èß°“√ßÕ°·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡¡≈Á¥º—°‚¢¡
(Amranthus lividus Linn) ·≈–À≠â“¢â“«π° (Echinochloa crus-galli (Linn) Beauv.) ·≈– Chanta
and Wongwattana (2006) [23] ‰¥â√“¬ß“π«à“ “√≈–≈“¬‚æ·∑ ‡ ’́¬¡§≈Õ‰√¥å∑’Ë¡’§à“ EC µ—Èß·µà 1-13
mS/cm ´÷Ëß„°≈â‡§’¬ß°—∫§à“ EC ¢Õß “√ °—¥®“°µâÕ¬µ‘Ëß ‰¡à¡’º≈°√–∑∫µàÕ°“√ßÕ°·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õß
µâπ°≈â“À≠â“¢®√®∫¥Õ°‡≈Á°·≈–À≠â“√—ßπ° ·µà∑’Ë§à“ EC 17 mS/cm ®–¡’º≈°√–∑∫µàÕ°“√ßÕ°·≈–°“√
‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“æ◊™∑—Èß Õß

 “√ °—¥¥â«¬πÈ”®“°„∫æ◊™∑—Èß 3 ™π‘¥π’È„π«ß»å (family) ‡¥’¬«°—π æ∫«à“ “√ °—¥¡’º≈¬—∫¬—Èß
°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“¢ÕßÀ≠â“∑—Èß Õß™π‘¥π—Èπ·µ°µà“ß°—π´÷Ëß Õ¥§≈âÕß°—∫ß“π
«‘®—¬¢Õß Wongwattana and Chamchaiyaporn (2004) [24] ®“°°“√‡ª√’¬∫‡∑’¬∫º≈¢Õß “√ °—¥
®“°„∫ °ÿ≈Õ∫‡™¬ (Cinnamomum) °Áæ∫«à“ “√ °—¥¥â«¬πÈ”®“°„∫°√–«“π·≈–°“√∫Ÿ√∑”„Àâ°“√ßÕ°¢Õß
‡¡≈Á¥·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“æ◊™µ√–°Ÿ≈À≠â“∑’Ë∑¥ Õ∫≈¥≈ß¡“°∑’Ë ÿ¥ √Õß≈ß¡“ §◊Õ  “√ °—¥¥â«¬
πÈ”®“°„∫Õ∫‡™¬‡∑» ·≈–Õ∫‡™¬≠«π µ“¡≈”¥—∫  à«π§«“¡¬“«√“°·≈–§«“¡¬“«≈”µâπ °“≠®π“·≈–‡©≈‘¡™—¬
„πªï æ.». 2551 [25] √“¬ß“π«à“ “√ °—¥®“°„∫∫≈ŸŒ“«“¬∑”„Àâ°“√ßÕ°¢Õß‡¡≈Á¥·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õß
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µâπ°≈â“æ◊™∑¥ Õ∫≈¥≈ß¡“°°«à“ “√ °—¥®“°„∫º—°·¢¬ß ´÷ËßÕ¬Ÿà„π«ß»å Scrophulariaceae ‡™àπ‡¥’¬«°—π
· ¥ß«à“„∫æ◊™·µà≈–™π‘¥·¡â®–Õ¬Ÿà„π °ÿ≈À√◊Õ«ß»å‡¥’¬«°—π°ÁÕ“®¡’º≈„π°“√§«∫§ÿ¡°“√ßÕ°¢Õß‡¡≈Á¥·≈–
°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“∑’Ë·µ°µà“ß°—π ´÷Ëß®–µâÕß∑”°“√»÷°…“µàÕ‰ª‡°’Ë¬«°—∫∑—Èß™π‘¥·≈–ª√‘¡“≥¢Õß “√
¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ∑’Ë¡’Õ¬Ÿà¿“¬„π„∫æ◊™‡À≈à“π’È √«¡∑—Èß°“√»÷°…“·π«∑“ß∑’Ë®–π”‰ª„™âª√–‚¬™πå∑“ß°“√
‡°…µ√µàÕ‰ª

µ“√“ß∑’Ë 4 §à“§«“¡π”‰øøÑ“ (Electrical conductivity, EC) ¢Õß “√ °—¥®“°„∫æ◊™«ß»å Annonaceae
¥â«¬πÈ”∑’ËÕ—µ√“ à«πµà“ßÊ °—π

Õ—µ√“ à«π  “√ °—¥®“°„∫æ◊™«ß»å
™π‘¥æ◊™ „∫æ◊™: πÈ”°≈—Ëπ Annonaceae ¥â«¬πÈ”

(°√—¡/¡‘≈≈‘≈‘µ√) (mS/cm)

πÈ”°≈—Ëπ - 0.002
≈”¥«π 1: 80 1.08

1: 40 1.90
1: 20 3.50
1: 10 6.74

°√–¥—ßß“®’π 1: 80 0.70
1: 40 1.24
1: 20 2.18
1: 10 3.94

πâÕ¬Àπà“ 1: 80 0.83
1: 40 1.51
1: 20 2.78
1: 10 5.11
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