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Abstract

Plants of Helianthus tuberosus L. were grown for morphological and anatomical studies under field
condition at Department of Plant Science and Agricultural Resources, Faculty of Agriculture, Khon Kaen University.
The results showed that this plant was an annual herb with a stem height of 100-160 cm height and produced stem
tubers. Leaves were opposite phyllotaxies, ovate and often coarsely toothed. The composite flowers were 6-8 cm in
diameter with yellow disc and ray floret. Anatomical structure were investgated under a compound microscope and
a scanning electron microscope (SEM). For stem, there were trichomes on an epidermal layer and phloem fiber in
vascular bundles. Trichomes and glands were found on leaves. This capitate sessile attached itself directly to the
organ surface without stalk. Pollen grain was classified as prolate-spheroidal and echinate with perforate at spine base.
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∫∑§—¥¬àÕ

°“√»÷°…“ —≥∞“π«‘∑¬“·≈–°“¬«‘¿“§¢Õß·°àπµ–«—π∑’Ëª≈Ÿ°„π·ª≈ß∑¥≈Õß ≥ ¿“§«‘™“æ◊™»“ µ√å·≈–∑√—æ¬“°√°“√‡°…µ√
§≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ æ∫«à“·°àπµ–«—π‡ªìπæ◊™≈â¡≈ÿ° ≈”µâπ Ÿß 100 ∂÷ß 160 ‡´πµ‘‡¡µ√ ¡’≈”µâπ„µâ¥‘π – ¡Õ“À“√
„∫‡ªìπ„∫‡¥’Ë¬«√ŸªÀÕ° ¡’°“√‡√’¬ßµ—«·∫∫µ√ß¢â“¡ ≈—∫©“° (opposite decussate) ¢Õ∫„∫®—°‡ªìπøíπ‡≈◊ËÕ¬ ÕÕ°¥Õ°‡ªìπ™àÕ¡’¥Õ°
¬àÕ¬‡√’¬ß™‘¥°—π·πàπ (composite flower) ™àÕ¥Õ°·≈–¥Õ°¬àÕ¬ ’‡À≈◊Õß °“√»÷°…“≈—°…≥–∑“ß°“¬«‘¿“§¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå
™π‘¥ compound microscope ·≈– scanning electron microscope (SEM) æ∫«à“ ≈”µâπæ∫ trichome ®”π«π¡“°∑’Ë‡π◊ÈÕ‡¬◊ËÕ
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∫∑π”

·°àπµ–«—π (Helianthus tuberosus L.) ‡ªìπ
æ◊™∑’ËÕ¬Ÿà„π«ß»å Asteraceae ¡’∂‘Ëπ°”‡π‘¥„π∑«’ªÕ‡¡√‘°“
‡Àπ◊Õ ªí®®ÿ∫—π¡’°“√ª≈Ÿ°∑—Ë«‰ª„πª√–‡∑» À√—∞Õ‡¡√‘°“
·§π“¥“ Ω√—Ëß‡»  Õ‘µ“≈’ √— ‡´’¬ ®’πµÕπ‡Àπ◊Õ Õ‘π‡¥’¬
ª√–‡∑»„π·∂∫·Õø√‘°“°≈“ß·≈–∑“ßµÕπ„µâ¢Õßª√–‡∑»
ÕÕ ‡µ√‡≈’¬ (Vervelide, 1996) ·°àπµ–«—π‡ªìπæ◊™∑’ËÕ¬Ÿà
„π °ÿ≈‡¥’¬«°—π°—∫∑“πµ–«—π ·µà¡’§«“¡·µ°µà“ß®“°
∑“πµ–«—π §◊Õ ¡’≈”µâπ„µâ¥‘π – ¡Õ“À“√„π√Ÿª fructan
´÷Ëßª√–°Õ∫‰ª¥â«¬‚Õ≈‘‚°ø√ÿ§‚∑  (oligofructose) ·≈–
Õ‘ππŸ≈‘π (innulin) ‚¥¬ “√¥—ß°≈à“«‰¥â¡’°“√π”¡“„™â‡ªìπ
«—µ∂ÿ¥‘∫ ”À√—∫º≈‘µπÈ”‡™◊ËÕ¡§«“¡À«“π Ÿß (high fructose
syrup) „™â„πÕÿµ “À°√√¡Õ“À“√·≈–¬“ ‡π◊ËÕß®“°Õ‘ππŸ≈‘π
¡’‚¡‡≈°ÿ≈¢π“¥„À≠à·≈–‰¡à “¡“√∂¬àÕ¬‰¥â„π√–∫∫°“√
¬àÕ¬Õ“À“√¢Õß§π·≈– —µ«å ·µà®ÿ≈‘π∑√’¬å„π≈”‰ â„À≠à
 “¡“√∂¬àÕ¬ “√Õ‘ππŸ≈‘π‰¥â ∑”„Àâ “¡“√∂‡®√‘≠·¢àß¢—π
°—∫‡™◊ÈÕ°àÕ‚√§ ·°àπµ–«—π®÷ß “¡“√∂™à«¬≈¥ª√‘¡“≥¢Õß
®ÿ≈‘π∑√’¬å°àÕ‚√§‰¥â πÕ°®“°π’È¬—ß¡’°“√π”·°àπµ–«—π‰ª„™â
„πÕÿµ “À°√√¡Õ“À“√ —µ«å ·≈–‡ªìπæ◊™æ≈—ßß“π∑¥·∑π
(Baldini et al., 2004, Monti et al., 2005)

·°àπµ–«—π‡ªìπæ◊™™π‘¥„À¡à¢Õß‰∑¬ ¢≥–π’È
π—°«‘®—¬¢Õß¡À“«‘∑¬“≈—¬¢Õπ·°àπ‰¥â¥”‡π‘π°“√«‘®—¬ ‡æ◊ËÕ
À“‡∑§‚π‚≈¬’°“√º≈‘µ∑’Ë‡À¡“– ¡¿“¬„µâ‡ß◊ËÕπ‰¢°“√º≈‘µ
·°àπµ–«—π„πª√–‡∑»‰∑¬ ·µà°Á¬—ß¢“¥¢âÕ¡Ÿ≈‡°’Ë¬«°—∫
·°àπµ–«—π„πª√–‡∑»‰∑¬ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßß“π«‘®—¬
æ◊Èπ∞“π¥â“π™’««‘∑¬“æ◊™∑’Ë®–π”‰ª Ÿà§«“¡‡¢â“„®æ◊™™π‘¥π’È
¥—ßπ—Èπ°“√»÷°…“™’««‘∑¬“¢Õß·°àπµ–«—π ∑—Èß∑“ß¥â“π
 —≥∞“π«‘∑¬“ °“¬«‘¿“§«‘∑¬“ ·≈–°“√‡®√‘≠‡µ‘∫‚µ
ß“π«‘®—¬æ◊Èπ∞“π®÷ß¡’§«“¡®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–π”‰ª Ÿà°“√
æ—≤π“æ◊™π’È„Àâ¡’»—°¬¿“æ‡ªìπæ◊™‡»√…∞°‘®µàÕ‰ª„πÕπ“§µ

Õÿª°√≥å·≈–«‘∏’°“√

·°àπµ–«—π∑’Ë„™â„π°“√»÷°…“‡ªìπ·°àπµ–«—π∑’Ë
ª≈Ÿ°„π·ª≈ß∑¥≈Õß ¿“§«‘™“æ◊™»“ µ√å·≈–∑√—æ¬“°√
°“√‡°…µ√ §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‡æ◊ËÕ
π”¡“»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õß≈”µâπ „∫ ¥Õ°
·≈–º≈ ·≈–°“√»÷°…“∑“ß°“¬«‘¿“§ ‚¥¬ ÿà¡π”µ—«Õ¬à“ß
¢Õß≈”µâπ·≈–„∫ ¡“®—¥∑” ‰≈¥å¥â«¬‡∑§π‘§ free-hand
section ·≈–¬âÕ¡¥â«¬ ’ safrain §«“¡‡¢â¡¢âπ 1 ‡ªÕ√å‡´Áπµå
π” ‰≈¥å¡“»÷°…“≈—°…≥–‚§√ß √â“ß¿“¬„π·≈–º‘«„∫
¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå™π‘¥ compound microscope ·≈–
∫—π∑÷°‚§√ß √â“ß∑’Ëª√“°Ø »÷°…“≈—°…≥–¢Õß¢π∫π≈”µâπ
·≈–„∫ ‚¥¬π” à«π¢Õß≈”µâπ·≈–„∫ ¡“µ√÷ßµ—«Õ¬à“ß¥â«¬
FAA 70 ‡ªÕ√å‡´Áπµå ·≈–¥÷ßπÈ”ÕÕ°¥â«¬‡Õ∑‘≈·Õ≈°ÕŒÕ≈å
§«“¡‡¢â¡¢âπ 80  90 95 ·≈– 100 ‡ªÕ√å‡´Áπµå π“π
30 π“∑’ µ“¡≈”¥—∫ ∑”·Àâß¥â«¬«‘∏’ CPD (critical point
drying)  à«π≈–ÕÕß‡√≥Ÿ∑”„Àâ·Àâß °àÕππ”‰ª‡§≈◊Õ∫¥â«¬
∑Õß·≈–»÷°…“µ—«Õ¬à“ß¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå·∫∫
 àÕß°√“¥ (SEM, scanning electron microscope) ¬’ËÀâÕ
LOE √ÿàπ 1450 VP ∫—π∑÷°≈—°…≥–º‘«„∫ ‡π◊ÈÕ‡¬◊ËÕµ—¥
µ“¡¢«“ß ·≈–√Ÿª√à“ß·≈–º‘«¢Õß≈–ÕÕß‡√≥Ÿ

º≈°“√»÷°…“·≈–«‘®“√≥å

≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õß·°àπµ–«—π
®“°°“√»÷°…“≈—°…≥–∑—Ë«‰ª¢Õß·°àπµ–«—π

æ∫«à“ ·°àπµ–«—π‡ªìπ‰¡â≈â¡≈ÿ° ≈”µâπ Ÿß 100 ∂÷ß 160
‡´πµ‘‡¡µ√ ¡’≈”µâπ„µâ¥‘π – ¡Õ“À“√ „∫‡ªìπ„∫‡¥’Ë¬«
√ŸªÀÕ° °«â“ß 6-10 ‡´πµ‘‡¡µ√ ¬“« 10-18 ‡´πµ‘‡¡µ√
ª≈“¬„∫‡√’¬«·À≈¡ ∞“π„∫√Ÿª Õ∫‡√’¬« (attenuate)
¢Õ∫„∫®—°‡ªìπøíπ‡≈◊ËÕ¬ (acuminate) º‘«„∫∑—Èß¥â“π∫π

™—ÈππÕ° ÿ¥ ∑’Ë¡—¥∑àÕ≈”‡≈’¬ßæ∫ phloem fiber „∫¡’°“√ √â“ß  trichome ·≈–µàÕ¡ (gland) ™π‘¥ (capitate sessile) ´÷Ëß‡ªìπµàÕ¡
∑’Ë‰¡à¡’°â“π·≈–‡®√‘≠¡“®“°‡´≈≈åº‘«‚¥¬µ√ß ≈–ÕÕß‡√≥Ÿ¡’√Ÿª√à“ß‡ªìπ·∫∫ prolate-spheroidal º‘«‡√≥Ÿ‡ªìπ·∫∫ achenate ∑’Ë‚§π
Àπ“¡¡’ perforate

§” ”§—≠: ·°àπµ–«—π   —≥∞“π«‘∑¬“  °“¬«‘¿“§«‘∑¬“  ≈–ÕÕß‡√≥Ÿ
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·≈–¥â“π≈à“ß¡’¢π —Èπ·¢Áß ‡ âπ·¢πß„∫ 6-9 §Ÿà ‡π◊ÈÕ„∫∫“ß
°â“π„∫¬“« 2-4 ‡´πµ‘‡¡µ√ „∫¡’°“√‡√’¬ßµ—«·∫∫µ√ß¢â“¡
 ≈—∫©“° (opposite decussate) º‘«¥â“ππÕ°¡’¢π¬“«
·πàπ ≈”µâπ‡Àπ◊Õ¥‘π¡’≈—°…≥–°≈¡  ’‡¢’¬«À√◊Õ ’¡à«ß
¡’¢π¬“«·¢Áß ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.6-2 ‡´πµ‘‡¡µ√
(Fig. 1 A) ≈”µâπ„µâ¥‘π¡’ ’πÈ”µ“≈ÕàÕπ ‰¡à¡’¢π ¢π“¥
‡ âπºà“»Ÿπ¬å°≈“ß 2-6 ‡´πµ‘‡¡µ√ ¬“« 6-10 ‡´πµ‘‡¡µ√
(Fig.1 B) ÕÕ°¥Õ°‡ªìπ™àÕ¡’¥Õ°¬àÕ¬‡√’¬ß™‘¥°—π·πàπ
(composite flower) (Fig.1 A) ™àÕ¥Õ°¡’‡ âπºà“
»Ÿπ¬å°≈“ß 6-8 ‡´πµ‘‡¡µ√ Õ¬Ÿà‡ªìπ™àÕ√«¡·∫∫™àÕ°√–®ÿ°
(centrifugal inflorescence) ¬“« 40-60 ‡´πµ‘‡¡µ√
∞“π™àÕ¥Õ°√Ÿª°√«¬ ‰¡à¡’¢π ‡ âπºà“»Ÿπ¬å°≈“ß 0.7-
1.0 ‡´πµ‘‡¡µ√ «ß„∫ª√–¥—∫ 5 ™—Èπ √Ÿª·∂∫·°¡„∫ÀÕ°
(Fig.1 C) ™—Èπ∑’Ë 1 ·≈– 2 ¬“« 1-1.5 ‡´πµ‘‡¡µ√ °«â“ß
2-3 ¡‘≈≈‘‡¡µ√ º‘«¥â“ππÕ°¡’¢π¬“«·πàπ ¢Õ∫‡ªìπ¢π§√ÿ¬
™—Èπ∑’Ë 3 ·≈– 4 ¬“« 0.8-1 ‡´πµ‘‡¡µ√ °«â“ß 2-3 ¡‘≈≈‘‡¡µ√
º‘«¥â“ππÕ°¡’¢π¬“«·πàπ ¢Õ∫‡ªìπ¢π§√ÿ¬ ™—Èπ∑’Ë 4
¬“« 1-1.2 ‡´πµ‘‡¡µ√ °«â“ß 1¡‘≈≈‘‡¡µ√¢Õ∫∫“ß„ ‡ªìπ

¢π§√ÿ¬ º‘«¥â“ππÕ°¡’¢π¬“«·πàπ ·æªæ—  (pappus) ‡ªìπ
¢π·¢Áß®”π«π 2 Õ—π ¬“« 2-3 ¡‘≈≈‘‡¡µ√ ¥Õ°«ßπÕ°
√Ÿª≈‘Èπ ’‡À≈◊Õß ¡’ 8-12 ¥Õ° À≈Õ¥°≈’∫¥Õ°¬“«
1 ¡‘≈≈‘‡¡µ√ ª≈“¬°≈’∫‡™◊ËÕ¡°—π‡ªìπ·ºàπ ¡’ 3 ·©°
°≈’∫¥Õ°¬“« 3-4 ‡´πµ‘‡¡µ√ ‡° √‡æ»‡¡’¬ ¡’°â“π‡° √
¬“« 5 ¡‘≈≈‘‡¡µ√ ¬Õ¥‡° √¬“« 1-2 ¡‘≈≈‘‡¡µ√ √—ß‰¢à
√Ÿª∑√ß°√–∫Õ°¬“« 3-4 ¡‘≈≈‘‡¡µ√ º‘«πÕ°¡’¢π —Èπ·¢Áß
(Fig. 1 D) ¥Õ°«ß„π√ŸªÀ≈Õ¥ ’‡À≈◊Õß ¡’ 50-60
¥Õ° À≈Õ¥°≈’∫¥Õ°¬“« 3-4 ¡‘≈≈‘‡¡µ√ ª≈“¬·¬°‡ªìπ
5 ·©° ¬“« 1 ¡‘≈≈‘‡¡µ√ ‡° √‡æ»ºŸâ ¡’°â“π™ŸÕ—∫‡√≥Ÿ
¬“« 3-4 ¡‘≈≈‘‡¡µ√ Õ—∫≈–ÕÕß‡√≥Ÿ¬“« 5-6 ¡‘≈≈‘‡¡µ√
‡° √‡æ»‡¡’¬ ¡’°â“π‡° √¬“« 5-6 ¡‘≈≈‘‡¡µ√ ¬Õ¥‡° √
¬“« 1-2 ¡‘≈≈‘‡¡µ√ √—ß‰¢à√Ÿª∑√ß°√–∫Õ°¬“« 5-6 ¡‘≈≈‘‡¡µ√
º‘«πÕ°¡’¢π —Èπ·¢Áß (Fig.1 E) º≈‡ªìπ·∫∫Õ–§’π (achene)
√Ÿª∑√ß≈‘Ë¡ª≈“¬‡√’¬«¬“« ¡’ —π 4  —π º‘«πÕ°¡’¢π —Èπ·πàπ
¬“« 5-8 ¡‘≈≈‘‡¡µ√ °«â“ß 2-3 ¡‘≈≈‘‡¡µ√  ’πÈ”µ“≈ÕàÕπ
¡’≈“¬ ’πÈ”µ“≈‡¢â¡ (Fig. 1 F)

Fig.1 Morphology of Jerusalem artichoke (A) inflorescence and leafs (B) tuber (C and D) flowers   (E) fruit (F) bracts
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≈—°…≥–∑“ß°“¬«‘¿“§¢Õß‚§√ß √â“ß·°àπµ–«—π
°“√»÷°…“≈—°…≥–∑“ß°“¬«‘¿“§¿“¬„µâ°≈âÕß

compound microscope ·≈–°≈âÕß®ÿ≈∑√√»πå·∫∫
 àÕß°√“¥ æ∫«à“ ‚§√ß √â“ß¢Õß≈”µâπ‡Àπ◊Õ¥‘π¡’°“√‡®√‘≠
¢—Èπ·√° (primary growth) ª√–°Õ∫¥â«¬™—Èπ epidermis
∑’Ë‡´≈≈å®—¥‡√’¬ß°—π‡æ’¬ß™—Èπ‡¥’¬« ¡’ trichome 2 ·∫∫ §◊Õ
(1) ¢πÀ≈“¬‡´≈≈å‡√’¬ß‡ªìπ·∂«‡¥’¬« ‡´≈≈å∑’Ë‚§π‡ªìπ
√Ÿª ’Ë‡À≈’Ë¬¡ 4-5 ‡´≈≈å ‡√’¬ß°—π§≈â“¬√Ÿª‡®¥’¬å ‡´≈≈åª≈“¬
 ÿ¥¬“«·≈–‡√’¬«·À≈¡ (2) ¢πÀ≈“¬‡´≈≈å‡√’¬ß·∂«‡¥’¬«
¢π“¥‡≈Á° ‡´≈≈å∑’Ë‚§π¡’ 4-5 ‡´≈≈å ‡√’¬ß°—π‡ªìπ√Ÿª¢Õ∫
¢π“π (Fig. 2 A, C ·≈– D) ∂—¥‡¢â“‰ª‡ªìπ™—Èπ cortex
ª√–°Õ∫¥â«¬‡π◊ÈÕ‡¬◊ËÕ parenchyma ∑’Ëæ∫§≈Õ‚√æ≈“ µå
¿“¬„π‡´≈≈å ·≈– collenchyma °≈ÿà¡∑àÕ≈”‡≈’¬ß·¬°‡ªìπ
°≈ÿà¡Ê ‡√’¬ß„π·π«√—»¡’ ª√–°Õ∫‰ª¥â«¬ phloem fibers,
primary phloem, vascular cambium ·≈– primary

xylem  ·≈–‰ â‰¡â (pith) ´÷Ëß‡ªìπ‡π◊ÈÕ‡¬◊ËÕ∑’ËÕ¬Ÿà™—Èπ„π ÿ¥
¢Õß≈”µâπ æ∫‡©æ“–‡π◊ÈÕ‡¬◊ËÕ parenchyma (Fig. 2 B)
≈”µâπ„µâ¥‘π¡’°“√‡®√‘≠¢—Èπ·√° ª√–°Õ∫¥â«¬™—Èπ epidermis
∑’Ë‡´≈≈å®—¥‡√’¬ß°—π‡æ’¬ß™—Èπ‡¥’¬«‰¡à¡’ trichome  ∂—¥‡¢â“‰ª
‡ªìπ™—Èπ cortex ª√–°Õ∫¥â«¬‡π◊ÈÕ‡¬◊ËÕ parenchyma ·≈–
collenchyma °≈ÿà¡∑àÕ≈”‡≈’¬ß·¬°‡ªìπ°≈ÿà¡Ê ‡√’¬ß‡™◊ËÕ¡
µàÕ°—π‡ªìπ«ß ª√–°Õ∫‰ª¥â«¬ phloem fibers, primary
phloem, vascular cambium ·≈– primary xylem ‚¥¬
æ∫«à“ ºπ—ß¢Õß collenchyma ·≈– phloem fibers
∫“ß°«à“≈”µâπ‡Àπ◊Õ¥‘π ·≈–‰ â‰¡â ´÷Ëß‡ªìπ‡π◊ÈÕ‡¬◊ËÕ∑’ËÕ¬Ÿà
™—Èπ„π ÿ¥¢Õß≈”µâπ æ∫‡π◊ÈÕ‡¬◊ËÕ parenchyma ́ ÷Ëß®–æ∫«à“
™—Èππ’È¡’¢π“¥„À≠à°«à“‰ â‰¡â¢Õß≈”µâπ‡Àπ◊Õ¥‘π · ¥ß«à“
·°àπµ–«—π¡’°“√ – ¡Õ“À“√∑’Ë™—Èπ‰ â‰¡â¢Õß≈”µâπ„µâ¥‘π
(Fig. 3)

Fig. 2 Cross section of  Jerusalem artichoke stems (A, B and C) stem (D) trichome



209·°àπ‡°…µ√ ªï∑’Ë 36 ©∫—∫æ‘‡»… 2551

Fig. 3 Cross section of Jerusalem artichoke tuber

®“°¿“æµ—¥µ“¡¢«“ß·ºàπ„∫µ√ß √Ÿª√à“ß¢Õß
‡ âπ„∫¥â“π≈à“ß‚§âßÕÕ°§≈â“¬√Ÿªµ—«¬Ÿ (U-shape) ¥â“π∫π
‚§âß¢÷Èπ§≈â“¬√Ÿªµ—««’§«Ë” (V-shape) ·§∫°«à“¥â“π≈à“ß
(Fig. 4 A ·≈– B) √–∫∫‡π◊ÈÕ‡¬◊ËÕ≈”‡≈’¬ß ∫√‘‡«≥‡ âπ
°≈“ß„∫¡’¡—¥∑àÕ≈”‡≈’¬ß·∫∫∑àÕ≈”‡≈’¬ß‡§’¬ß¢â“ß ‡ âπ
„∫¬àÕ¬¡’¡—¥∑àÕ≈”‡≈’¬ß 1 ™—Èπ ™—Èπ¡’‚´øî≈≈å (mesophyll)
‰¡à¡’‡π◊ÈÕ‡¬◊ËÕ™—Èπ√Õß®“°º‘« ‡´≈≈åæ“≈‘‡ ¥ (palisade cell)
√Ÿª∑√ß°√–∫Õ°‡√’¬ß 1 ™—Èπ ‡´≈≈å ªÕß®’ (spongy cell)
√Ÿª√à“ß‰¡à·πàπÕπ ‡√’¬ß‰¡à‡ªìπ√–‡∫’¬∫¡’™àÕß«à“ß√–À«à“ß
‡´≈≈å¡“° ¢Õ∫„π¡π ‚§âß≈ß‡≈Á°πâÕ¬ ‰¡à¡’‡´≈≈å‡ âπ„¬
(Fig. 4 C, D ·≈– E) ‡π◊ÈÕ‡¬◊ËÕ™—Èπº‘«¥â“π∫π (upper
epidermis) ¡’√Ÿª√à“ß‰¡à·πàπÕπ ºπ—ßÀ¬—°‚§âß ª“°„∫
·∫∫·ÕπÕ‚¡‰´µ‘° (anomocytic) Õ¬Ÿà„π√–¥—∫‡¥’¬«°—π
°—∫‡π◊ÈÕ‡¬◊ËÕ™—Èπº‘« (Fig. 5 C ·≈– D) ¡’ trichome

2 ·∫∫ ∑’Ë¡’≈—°…≥–‡™àπ‡¥’¬«°—π°—∫∑’Ëæ∫„π≈”µâπ‡Àπ◊Õ¥‘π
(Fig. 5 A ·≈– B) ‡π◊ÈÕ‡¬◊ËÕ™—Èπº‘«¥â“π≈à“ß (lower
epidermis) ¡’√Ÿª√à“ß‰¡à·πàπÕπ ºπ—ßÀ¬—°‚§âß°«à“º‘«„∫
¥â“π∫π ª“°„∫·∫∫·ÕπÕ‚¡‰´µ‘° (anomocytic) Õ¬Ÿà„π
√–¥—∫‡¥’¬«°—π°—∫‡π◊ÈÕ‡¬◊ËÕ™—Èπº‘« (Fig. 6 C ·≈– D)
¡’ trichome 2 ·∫∫ ‡™àπ‡¥’¬«°—∫º‘«„∫¥â“π∫π ·≈–
µàÕ¡ (gland) ™π‘¥ capitate sessile ÷́Ëß‡ªìπµàÕ¡∑’Ë‰¡à¡’
°â“π·≈–‡®√‘≠¡“®“°‡´≈≈åº‘«‚¥¬µ√ß (Fig. 6 A ·≈– B)

°“√»÷°…“≈–ÕÕß‡√≥Ÿ æ∫«à“ ‡√≥Ÿ‡ªìπ‡¡Á¥‡¥’Ë¬«
 ¡¡“µ√·∫∫√—»¡’ ¡’¢—È«·∫∫ isopolar √Ÿª√à“ß≈–ÕÕß‡√≥Ÿ
‡ªìπ·∫∫ prolate-spheroidal ¡’§«“¡¬“«µ“¡·π«‡ âπ
»Ÿπ¬å Ÿµ√ (equatorial) 20-25 ‰¡‚§√‡¡µ√ º‘«‡√≥Ÿ‡ªìπ
·∫∫ achenate Àπ“¡∑’Ëº‘«‡√≥Ÿ¬“« 5-7 ‰¡‚§√‡¡µ√
∑’Ë‚§πÀπ“¡¡’ perforate (Fig. 7)
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Fig. 4 Cross section of Jerusalem artichoke leaves (A and B) midrib (C, D and E) leaf blade

Fig. 5 Upper epidermis of Jerusalem artichoke (A and B) trichome (C and D) epidermal cells and guard cells
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Fig. 7 Jerusalem artichoke pollen grain

Fig. 6 Lower epidermis of Jerusalem artichoke (A) trichome (B) trichome and capitate sessile gland  (C and D)

epidermal cells and guard cells
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 √ÿªº≈°“√»÷°…“

·°àπµ–«—π‡ªìπ‰¡â≈â¡≈ÿ° ¡’≈”µâπ„µâ¥‘π – ¡
Õ“À“√ „∫‡ªìπ„∫‡¥’Ë¬«√ŸªÀÕ° ¢Õ∫®—°øíπ‡≈◊ËÕ¬ ¡’°“√
‡√’¬ßµ—«·∫∫µ√ß¢â“¡ ≈—∫©“° (opposite decussate)
∑—Èß≈”µâπ·≈–„∫¡’¢π¬“«·πàπ ≈”µâπ Ÿß 100 ∂÷ß
160 ‡´πµ‘‡¡µ√ ¥Õ°‡ªìπ™àÕ¡’¥Õ°¬àÕ¬‡√’¬ß™‘¥°—π·πàπ
(composite flower) ¥Õ° ’‡À≈◊Õß ¡’ 60-80 ¥Õ°µàÕ™àÕ
º≈‡ªìπ·∫∫Õ–§’π (achene) √Ÿª∑√ß≈‘Ë¡ª≈“¬‡√’¬«¬“«
 ’πÈ”µ“≈ÕàÕπ ¡’≈“¬ ’πÈ”µ“≈‡¢â¡

°“√»÷°…“≈—°…≥–∑“ß°“¬«‘¿“§¢Õß≈”µâπ
·°àπµ–«—π ‚§√ß √â“ß¢Õß≈”µâπ‡Àπ◊Õ¥‘π·≈–≈”µâπ – ¡
Õ“À“√¡’°“√‡®√‘≠¢—Èπ·√° (primary growth) ≈”µâπ
‡Àπ◊Õ¥‘πæ∫ trichome 2 ·∫∫ ∑’Ëæ∫„π≈”µâπ – ¡Õ“À“√
™—Èπ cortex ¢Õß≈”µâπ∑—Èß 2 ™π‘¥ ª√–°Õ∫¥â«¬‡π◊ÈÕ‡¬◊ËÕ
parenchyma ·≈– collenchyma °≈ÿà¡∑àÕ≈”‡≈’¬ß·¬°
‡ªìπ°≈ÿà¡Ê ‡√’¬ß„π·π«√—»¡’ ª√–°Õ∫‰ª¥â«¬ phloem
fibers, primary phloem, vascular cambium ·≈–
primary xylem  ·≈–‰ â‰¡â (pith) πÕ°®“°π’È¬—ßæ∫«à“
™—Èππ’È¡’¢π“¥„À≠à°«à“‰ â‰¡â¢Õß≈”µâπ‡Àπ◊Õ¥‘π ·≈–ºπ—ß
¢Õß collenchyma ·≈– phloem fibers ∫“ß°«à“≈”µâπ
‡Àπ◊Õ¥‘π

≈—°…≥–∑“ß°“¬«‘¿“§¢Õß·ºàπ„∫ æ∫‡´≈≈å
æ“≈‘‡ ¥ (palisade cell) √Ÿª∑√ß°√–∫Õ°‡√’¬ß 1 ™—Èπ
¢Õ∫„π¡π ‚§âß≈ß‡≈Á°πâÕ¬ ‡π◊ÈÕ‡¬◊ËÕ™—Èπº‘«¥â“π∫π·≈–
™—Èπ≈à“ß ¡’√Ÿª√à“ß‰¡à·πàπÕπ ºπ—ßÀ¬—°‚§âß ¡’ trichome
2 ·∫∫ ·µà‡π◊ÈÕ‡¬◊ËÕº‘«™—Èπ≈à“ßæ∫µàÕ¡ (gland) ™π‘¥
capitate sessile

≈–ÕÕß‡√≥Ÿ¢Õß·°àπµ–«—π‡ªìπ‡¡Á¥‡¥’Ë¬«  ¡¡“µ√
·∫∫√—»¡’ ¡’¢—È«·∫∫ isopolar √Ÿª√à“ß≈–ÕÕß‡√≥Ÿ‡ªìπ
·∫∫ prolate-spheroidal º‘«‡√≥Ÿ‡ªìπ·∫∫ achenate
∑’Ë‚§πÀπ“¡¡’ perforate

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥¿“§«‘™“æ◊™»“ µ√å·≈–∑√—æ¬“°√
°“√‡°…µ√ §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå “¬æ—π∏ÿå·°àπµ–«—π ”À√—∫°“√»÷°…“
≈—°…≥–∑“ß —≥∞“π«‘∑¬“·≈–°“¬«‘¿“§«‘∑¬“ ¢Õ¢Õ∫§ÿ≥
¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
 ”À√—∫ ∂“π∑’Ë·≈–Õÿª°√≥åµ≈Õ¥°“√»÷°…“«‘®—¬ ¢Õ¢Õ∫§ÿ≥
‚§√ß°“√‡¡∏’«‘®—¬Õ“«ÿ‚  ». ¥√. Õ“√—πµå æ—≤‚π∑—¬ ·≈–
∑ÿπ π—∫ πÿπ°“√«‘®—¬¢Õß∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ∑’Ë„Àâ∑ÿπ„π°“√»÷°…“§√—Èßπ’È
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