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Abstract

The research is the study efficiency of reducing nitrogen and phosphorus by aquatic plants are necessary

aquatic plants which have a property to adsorb chemical which has the elements of nitrogen and  phosphorus. The

purposes of this research was to study efficiency of reducing nitrogen and phosphorus period and weight of roots which

are proper in a adsorb nitrogen and phosphorus wastewater of local government  in Yasothon. The experimental design

was the Completely Randomized design (CRD) and Fixed Effect Model It is experimental research in the laboratory to

study 2 factors of period and weight of roots. Statistics used data analyzed compared of percentage, mean Experimental

measurements of the nitrogen and phosphorus by three times the amount measured 48 time, Standard Deviation and

F-test (Two-way ANOVA) Research findings were as follows that Within 45 days, the efficiency of reducing nitrogen

49.90%, the efficiency of reducing phosphorus 99.42% and within 30 days, dry weight of lettuceûs roots which are

proper in a adsorb nitrogen and phosphorus average 18.83 grams. Efficiency Comparison of reducing nitrogen and

phosphorus by aquatic plants and period variant productive reduction nitrogen and phosphorus Significantly level 0.05.

Keyword : Wastewater, Aquatic plant, itrogen, Phosphorus.
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∫∑π”

‡∑»∫“≈‡¡◊Õß¬‚ ∏√ ¡’æ◊Èπ∑’Ë∑—ÈßÀ¡¥ 9.71 µ“√“ß

°‘‚≈‡¡µ√ ¡’ 23 ™ÿ¡™π ·≈–¡’ª√–™“°√√«¡ ®”π«π 20,852

§π1 §√—«‡√◊Õπ„π‡¢µæ◊Èπ∑’Ë√—∫º‘¥™Õ∫ ®”π«π 7,534 §√—«‡√◊Õπ

¡’‚√ßæ¬“∫“≈√—∞¢π“¥ 370 ‡µ’¬ß 1 ·Ààß ‚√ßæ¬“∫“≈‡Õ°™π

¢π“¥ 110 ‡µ’¬ß 1 ·Ààß ·≈–ª√‘¡“√°“√º≈‘µπÈ”ª√–ª“µàÕ

«—π 9,600 ≈Ÿ°∫“»°å‡¡µ√ °“√„™âπÈ”µàÕ 1 §√—«‡√◊Õπ ª√–¡“≥

80-200 ≈‘µ√µàÕ 1 «—π  àßº≈„ÀâπÈ”‡ ’¬∑’Ë‡¢â“√–∫∫°“√∫”∫—¥

¡’ª√‘¡“≥ 97,290 ≈Ÿ°∫“»°å‡¡µ√2 √–∫∫°“√∫”∫—¥πÈ”‡ ’¬

¢Õß‡∑»∫“≈‡¡◊Õß¬‚ ∏√ªí®®ÿ∫—π„™â√–∫∫°“√∫”∫—¥ ·∫∫

∫àÕº÷Ëß (Oxidation Pond) ¡’æ◊Èπ∑’Ë 80 ‰√à ‡ªìπ√–∫∫∑’Ë„™â

∏√√¡™“µ‘™à«¬„π°“√∫”∫—¥‡ªìπÀ≈—°¡“°∑’Ë ÿ¥

‰π‚µ√‡®π·≈–øÕ øÕ√— ‡ªìπ “√Õ‘π∑√’¬å∑’Ë¡—°

ªπ‡ªóôÕπ„ππÈ”‡ ’¬™ÿ¡™π  “¡“√∂°àÕ„Àâ‡°‘¥ªí≠À“µàÕ

·À≈àß√—∫πÈ” “∏“√≥–‰¥â √–∫∫°“√∫”∫—¥πÈ”‡ ’¬™ÿ¡™π

‚¥¬∑—Ë«‰ª¡—°®–∫”∫—¥ “√Õ‘π∑√’¬å§“√å∫Õπ ¥—ßπ—Èπ „ππÈ”‡ ’¬

∑’ËÕÕ°®“°√–∫∫∫”∫—¥®÷ß¬—ß¡’ª√‘¡“≥‰π‚µ√‡®π·≈–

øÕ øÕ√— §ß‡À≈◊ÕÕ¬Ÿà °àÕ„Àâ‡°‘¥º≈°√–∑∫µàÕ ¿“æ

·À≈àß√—∫πÈ”∏√√¡™“µ‘·≈– ‘Ëß¡’™’«‘µ„π·À≈àßπÈ”  ”À√—∫

°√–∫«π°“√°”®—¥‰π‚µ√‡®π·≈–øÕ øÕ√— π—Èπ¡’¥â«¬°—π

À≈“¬°√–∫«π°“√ ∑—Èß°√–∫«π°“√∑“ß°“¬¿“æ ‡§¡’·≈–

∑“ß™’«¿“æ ´÷Ëß·µà≈–«‘∏’¡’¢âÕ®”°—¥„π¥â“π§«“¡¬“°ßà“¬

¢Õß°“√§«∫§ÿ¡√–∫∫„Àâ¡’ª√– ‘∑∏‘¿“æ §à“„™â®à“¬¢Õß

Õÿª°√≥å·≈–°“√°àÕ √â“ß√–∫∫

æ◊™≈Õ¬πÈ”À√◊Õæ◊™∑’Ë≈Õ¬‡Àπ◊ÕπÈ”æ◊™πÈ”∑’ËÕ¬Ÿà„µâπÈ”

·≈–æ◊™∑’Ë‚æ≈à‡Àπ◊ÕπÈ”  ”À√—∫°“√∫”∫—¥πÈ”‡ ’¬¥â«¬«‘∏’∑“ß

™’«¿“æ °”≈—ß‰¥â√—∫§«“¡ π„®‡π◊ËÕß®“°°“√≈ß∑ÿπ„π°“√

∫”∫—¥πÈ”‡ ’¬√“§“‰¡à·æß °“√∫”√ÿß√—°…“ßà“¬ ∑—Èßπ’È·µà≈–

 à«π¢Õßæ◊™¡’§«“¡ “¡“√∂„π°“√¥Ÿ¥´—∫ “√Õ‘π∑√’¬å™à«¬

‡æ‘Ë¡ª√‘¡“≥ÕÕ°´‘‡®π„ππÈ” À√◊Õ¥Ÿ¥´—∫ª√‘¡“≥µ–°Õπ

·¢«π≈Õ¬„ππÈ”µà“ß°—π3 ®÷ß§«√æ‘®“√≥“‡≈◊Õ°™π‘¥æ◊™„Àâ

‡À¡“–°—∫·À≈àßπÈ”‡ ’¬π—ÈπÊ ‡π◊ËÕß®“°·À≈àßπÈ”‡ ’¬·µà≈–·Ààß

¡’ª√‘¡“≥ ‘Ëßªπ‡ªóôÕπ¡“°πâÕ¬µà“ß°—π ¡’ºŸâ«‘®—¬®”π«π¡“°

‰¥â»÷°…“ª√– ‘∑∏‘¿“æ¢Õßæ◊™πÈ”„π°“√∫”∫—¥πÈ”‡ ’¬

(Aquatic Treatment System) æ∫«à“ æ◊™πÈ” “¡“√∂≈¥

§à“∫’‚Õ¥’ (Biochemaical Oxygen Deman, BOD) ´’‚Õ¥’

(Chemical Oxygen Demand, COD)  “√·¢«π≈Õ¬ (Total

Suspentded Solids, TSS)  “√Õ“À“√ (Nutrients) ‡™àπ

‰π‚µ√‡®π øÕ øÕ√—  ‚ª·µ ‡´’¬¡ ·≈–‚≈À–Àπ—° ‡™àπ

ª√Õ∑ ·§¥‡¡’Ë¬¡  “√ÀπŸ ·≈–®ÿ≈‘π∑√’¬ ∑’Ë∑”„Àâ‡°‘¥‚√§

À≈“¬™π‘¥4,5,6  à«π°“√π”æ◊™≈Õ¬πÈ”  “¡™π‘¥ §◊Õ ®Õ°

(Water Lettue) ·Àπ (Duckweed) ·≈–·æßæ«¬ (Creeping

water primrose) ¡“„™â„π°“√∫”∫—¥πÈ”‡ ’¬‚¥¬≈¥

‰π‚µ√‡®π·≈–øÕ øÕ√— ®“°πÈ”∑‘Èß∑’Ëºà“π°√–∫«π°“√

∫”∫—¥‡∑»∫“≈‡¡◊Õß¬‚ ∏√ ®—ßÀ«—¥¬‚ ∏√ ‡æ√“–æ◊™∑—Èß

 “¡™π‘¥π’È¡’®”π«π¡“°·≈–À“‰¥âßà“¬„π∑âÕß∑’Ë®—ßÀ«—¥

¬‚ ∏√ À“° “¡“√∂π”æ◊™∑—Èß “¡™π‘¥¡“„™âª√–‚¬™πå„π

°“√≈¥‰π‚µ√‡®π·≈–øÕ øÕ√—  ‚¥¬π”¡“∫”∫—¥πÈ”∑‘Èß

®“°‡∑»∫“≈‡¡◊Õß¬‚ ∏√ °Á®– àßº≈¥’Õ¬à“ß¡“° ∑’Ë “¡“√∂

π”æ◊™∑’Ë¡’Õ¬Ÿà„π∏√√¡™“µ‘¡“„™â„Àâ‡°‘¥ª√–‚¬™πå

«‘∏’°“√»÷°…“ ºŸâ«‘®—¬„™â·∫∫·ºπ°“√∑¥≈Õß·∫∫ ÿà¡

µ≈Õ¥ (Completely Random Design) √Ÿª·∫∫Õ‘∑∏‘æ≈

·∫∫°”Àπ¥ (Fixed Effect Model) ‚¥¬¡’¢—ÈπµÕπ°“√

∑¥≈Õß¥—ßπ’È

� °“√‡µ√’¬¡πÈ”∑‘Èß„π°“√∑¥≈Õß§«√ª√—∫ ¿“æ

§«“¡‡ªìπ¥à“ß¢Õß∫àÕ´’‡¡πµå‚¥¬°“√ Ÿ∫πÈ”æ—°¢—ß‰«â„π∫àÕ

ª√–¡“≥ 1  —ª¥“Àå ‡æ◊ËÕª√—∫ ¿“æ„Àâ¡’§«“¡„°≈â‡§’¬ß

·≈–≈¥§«“¡‡ªìπ¥à“ß¢Õß∫àÕ´’‡¡πµå‡æ◊ËÕ„™â„π°“√ª≈Ÿ°æ◊™

� ‡µ√’¬¡æ◊™∑—Èß “¡™π‘¥ ‰¥â·°à ®Õ°º—°°“¥ ·Àπ

‡ªì¥„À≠à ·≈–·æßæ«¬ „π°“√§—¥‡≈◊Õ°®–æ‘®“√≥“°“√

‡®√‘≠‡µ‘∫‚µ‡µÁ¡∑’Ë §◊Õ √–¬–∑’Ë¬—ß‰¡à¡’¥Õ° µâπ¢π“¥°≈“ß

(¢π“¥ 50-100 °√—¡/µâπ) ¡’„∫ª√–¡“≥ 10-20 „∫ °”Àπ¥

„Àâ§≈ÿ¡æ◊Èπ∑’Ëº‘«πÈ”√âÕ¬≈– 100 À√◊Õª√‘¡“≥ 10 °‘‚≈°√—¡

(πÈ”Àπ—°‡ªï¬°) ´÷Ëß°àÕπ∑”°“√∑¥≈Õßπ”æ◊™πÈ”¡“‡≈’È¬ß∫àÕ

´’‡¡πµå‡æ◊ËÕª√—∫ ¿“æ·«¥≈âÕ¡„Àâ¡’§ÿ≥≈—°…≥–∑’Ë§≈â“¬°—∫

πÈ”∑’Ë®–„™â„π°“√∑¥≈Õß °àÕπ°“√«‘®—¬ª√–¡“≥ 7 ∂÷ß 10 «—π

� °“√‡µ√’¬¡∫àÕ∑¥≈Õß‡µ√’¬¡∫àÕ§Õπ°√’µ´’‡¡πµå

¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 0.80 ‡¡µ√  Ÿß 0.40 ‡¡µ√ ®”π«π

48 ∫àÕ ‚¥¬∑”°“√«—¥º≈ 3 §√—Èß ´÷Ëß¡’∑àÕ PVC ‡™◊ËÕ¡µàÕ

√–À«à“ß°—π ·≈–¡’¢âÕµàÕÀ√◊Õ«“≈å«„π°“√ ‡ªî¥-ªî¥ „π°“√

ª≈àÕ¬πÈ”‡¢â“‰ª„π∫àÕ°“√∑¥≈Õß«‘‡§√“–Àå ®”π«π 48 ∫àÕ

¥—ß¿“æ∑’Ë 1
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¿“æ∑’Ë 1 Present Diagram Experimentation

°“√‡°Á∫µ—«Õ¬à“ß

‡√‘Ë¡‡°Á∫µ—«Õ¬à“ßπÈ”∑‘Èß®“°∫àÕ∑¥≈Õß ∑ÿ° 15 «—π

‚¥¬‡°Á∫„π√–¬–‡«≈“∑’Ë 15, 30 ·≈– 45 «—π ·≈–∑”°“√

‡°Á∫µ—«Õ¬à“ßπÈ”®“°º‘«πÈ”≈ß‰ªª√–¡“≥ 15-20 ‡´πµ‘‡¡µ√

®”π«πª√‘¡“≥„π°“√‡°Á∫ 20 ¡‘≈≈‘≈‘µ√ „π°“√‡°Á∫µ—«Õ¬à“ß

πÈ” ®–‡°Á∫„πµÕπ‡™â“‚¥¬‡°Á∫„π‡«≈“ 09.00 π. ¢Õß°“√

‡°Á∫µ—«Õ¬à“ß ‡°Á∫µ—«Õ¬à“ßπÈ”‚¥¬°“√ ÿà¡µ—«Õ¬à“ß„π®ÿ¥√–¬–

°÷Ëß°≈“ß ·≈–∑’Ë§«“¡≈÷°¢Õß°÷Ëß°≈“ß¢Õß√–¥—∫πÈ”„π∫àÕ

‚¥¬∑”°“√«—¥¥â«¬πÈ”Àπ—°·≈–®–™—ËßπÈ”Àπ—°¢Õßæ◊™ ∑ÿ°

15, 30 ·≈– 45 «—π À≈—ß∑”°“√ª≈Ÿ°æ◊™≈ß„π∫àÕ∑¥≈Õß

À≈—ß®“°∑”°“√«—¥πÈ”Àπ—°‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫πÈ”Àπ—°·≈–

√–¬–‡«≈“„π°“√∑¥≈Õß„π°“√¥Ÿ¥´—∫‰π‚µ√‡®π·≈–

øÕ øÕ√— 

¿“æ∑’Ë 2 Present Diagram Waste water Treatment

°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥‰π‡µ√∑-‰π‚µ√‡®π

� π”µ—«Õ¬à“ßπÈ” 10 ¡‘≈≈‘≈‘µ√ „ à≈ß„π¢«¥√Ÿª™¡æŸà

¢π“¥ 50 ¡‘≈≈‘≈‘µ√ ‡µ‘¡ “√≈–≈“¬‚´‡¥’¬¡§≈Õ‰√¥å 2

¡‘≈≈‘≈‘µ√ ‡¢¬à“¢«¥

� ‡µ‘¡ “√≈–≈“¬°√¥ —́≈øŸ√‘§ ®”π«π 10 ¡‘≈≈‘≈‘µ√

‡¢¬à“„Àâ‡¢â“°—π ·≈â«π”¢«¥√Ÿª™¡æŸà‰ª·™à„π∂“¥πÈ”‡æ◊ËÕ„Àâ

À“¬√âÕπ

� ‡¡◊ËÕ‡¬Áπ·≈â«„Àâπ”¡“‡µ‘¡ “√≈–≈“¬∫√Ÿ´’π-

°√¥´—≈ø“π‘≈‘§ ®”π«π 0.5 ¡‘≈≈‘≈‘µ√ ‡¢¬à“„Àâ‡¢â“°—π ·≈â«

π”‰ª·™à„π‡§√◊ËÕßÕ—ß‰ÕπÈ” (Water Bath) ´÷Ëß¡’Õÿ≥À¿Ÿ¡‘ 95

Õß»“‡´≈‡´’¬  ‡«≈“ 20 π“∑’

� ‡¡◊ËÕ§√∫‡«≈“ 20 π“∑’·≈â« „Àâπ”¢«¥√Ÿª™¡æŸà

·™à≈ß„π∂“¥πÈ”‡¬Áπ µ—Èß∑‘Èß‰«â π”‰ª«—¥À“§à“°“√¥Ÿ¥°≈◊π· ß

∑’Ë§«“¡¬“«§≈◊Ëπ 410 π“‚π‡¡µ√

� ∫—π∑÷°§à“∑’Ë«—¥‰¥â‡æ◊ËÕπ”‰ªµ—¥°—∫°√“ø¡“µ√∞“π

‰π‡µ√∑ °“√§”π«≥ À“ª√‘¡“≥‰π‡µ√∑°—∫°√“ø¡“µ√∞“π

¿“æ∑’Ë 3 Graph Standard Nitrates-Nitrogen

°“√«‘‡§√“–ÀåÀ“§à“øÕ ‡øµ-øÕ øÕ√— 

� ‡µ√’¬¡µ—«Õ¬à“ßπÈ” 20 ¡‘≈≈‘≈‘µ√ „ à≈ß„π∫’°‡°Õ√å

¢π“¥ 150 ¡‘≈≈‘≈‘µ√ À¬¥æ’πÕ≈åø∑“≈’πÕ‘π¥‘‡§‡µÕ√å 1 À¬¥

∂â“‰¥â ’™¡æŸ„ÀâÀ¬¥ °√¥ —́≈øî«√‘° 5 πÕ√å¡—≈ ≈ß‰ª∑’≈–À¬¥

®π°√–∑—Ëß ’™¡æŸÀ“¬‰ª

� ‡µ‘¡πÈ”¬“√«¡„ à≈ß„π·µà≈–∫’°‡°Õ√å ∫’°‡°Õ√å≈–

8 ¡‘≈≈‘≈‘µ√ ‡¢¬à“„Àâ‡¢â“°—π·≈â«µ—Èß∑‘Èß‰«âÕ¬à“ßπâÕ¬ 10 π“∑’

·µà‰¡à‡°‘π 30 π“∑’

�  ”À√—∫µ—«Õ¬à“ßπÈ”∑’Ë¡’ ’À√◊Õ¢ÿàπ¡“° „Àâ∑”·∫≈ß°å

‚¥¬‡µ‘¡ “√≈–≈“¬∑ÿ°Õ¬à“ß ·µà¬°‡«âπ  “√≈–≈“¬°√¥

·Õ §Õ√å∫‘° ·≈–‚æ√·∑ ‡´’¬¡ ·Õπµ‘‚¡π’µ“√å‡µ√∑ ·≈â«

π”§à“°“√¥Ÿ¥°≈◊π· ß ∑’Ë«—¥‰¥â‰ªÀ—°ÕÕ°®“°§à“°“√¥Ÿ¥

°≈◊π· ß ¢Õßµ—«Õ¬à“ß°“√§”π«≥ À“ª√‘¡“≥øÕ ‡øµ-

øÕ øÕ√— °—∫°√“ø¡“µ√∞“π°“√‡µ√’¬¡ “√‡§¡’

� °“√‡µ√’¬¡°√“ø¡“µ√∞“πøÕ ‡øµ ‡µ√’¬¡

Õπÿ°√¡¢Õß “√≈–≈“¬øÕ ‡øµ¡“µ√∞“π øÕ ‡øµ§«“¡

‡¢â¡¢âπ 2.5 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ 0, 2, 6, 10, 12, 16, 20 ·≈– 24

¡‘≈≈‘≈‘µ√ „ à„π¢«¥«—¥ª√‘¡“µ√¢π“¥ 50 ¡‘≈≈‘≈‘µ√ ‡µ‘¡

πÌÈ“°≈—Ëπ®π∂÷ß¢’¥∑’Ë°”Àπ¥ µ“¡≈”¥—∫‡¢¬à“„Àâ‡¢â“°—π®–‰¥â

 “√≈–≈“¬øÕ ‡øµ®–¡’§«“¡‡¢â¡¢âπ 0, 0.1, 0.3, 0.5, 0.6,
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µ“√“ß 1 Mean, standard deviation, and the reduction of nitrogen the Treatment. Different periods.

Treatment Nitrogen in the septic tank  after treatment

Water 15 Day 30 Day 45 Day

treatment. X S.D. Effective X S.D. Effective X S.D. Effective

(mg/I) treatment (mg/I) treatment (mg/I) treatment

(%) (%) (%)

Control 33.20 30.76a 0.514 7.34 23.16a 0.165 30.24 19.27a 0.485 41.95

Water lettuce 33.20 20.28c 0.310 38.91 20.22b 0.275 39.09 16.63c 0.281 49.90

Duckweed 33.20 24.31b 1.677 26.77 21.42ab 0.190 35.48 17.89b 0.158 46.11

Creeping Water primrose 33.20 21.04c 0.250 36.62 20.27b 1.562 38.49 17.58b 0.212 47.04

* Are statistically significant at the .05 level.

0.8, 1.0 ·≈– 1.2 ¡‘≈≈‘°√—¡µàÕ≈‘µ√ µ“¡≈”¥—∫ ‡µ‘¡πÈ”¬“

√«¡ 8 ¡‘≈≈‘≈‘µ√ ·≈â«π”‰ª«—¥§à“°“√¥Ÿ¥°≈◊π· ß (Absorb-

ance) ∑’Ë§«“¡¬“«§≈◊Ëπ 880 π“‚π‡¡µ√ ‡™àπ‡¥’¬«°—∫µ—«Õ¬à“ß

æ≈ÁÕµ°√“ø√–À«à“ß§«“¡‡¢â¡¢âπ¢ÕßøÕ ‡øµ (¡‘≈≈‘°√—¡

µàÕ≈‘µ√) °—∫§à“°“√¥Ÿ¥°≈◊π· ß (Absorbance) ¢âÕ§«√√–«—ß

·≈–ªØ‘∫—µ‘„π°“√«‘‡§√“–ÀåøÕ ‡øµ

�  ”À√—∫‡§√◊ËÕß·°â«∑ÿ°™‘Èπ∑’Ë„™â„π°“√∑¥≈Õß„Àâ≈â“ß

¥â«¬°√¥‡°≈◊Õ‡®◊Õ®“ß¢≥–√âÕπ ·≈â«π”‰ª≈â“ß¥â«¬πÈ”°≈—Ëπ

À≈“¬Ê §√—Èß À√◊Õ„™âπÈ”¬“≈â“ß‡§√◊ËÕß·°â«∑’Ëª√“»®“°øÕ ‡øµ

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

 ∂‘µ‘‡™‘ßæ√√≥π“ (Descriptive Statistics)  ”À√—∫

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑—Ë«‰ª π”‡ πÕ¥â«¬§à“ ∂‘µ‘ ®”π«π √âÕ¬≈–

§à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈–§à“ —¡ª√– ‘∑∏‘Ï

§«“¡·ª√ª√«π  ∂‘µ‘‡™‘ßÕπÿ¡“π (Inferential statistics) „™â„π

°“√∑¥ Õ∫ ¡¡ÿµ‘∞“π¢Õßæ◊™≈Õ¬πÈ” „π°“√≈¥‰π‚µ√‡®π

·≈–øÕ øÕ√— ∑’Ë √–¬–‡«≈“ ·≈–πÈ”Àπ—°¢Õß√“°æ◊™ ‚¥¬

 ∂‘µ‘∑’Ë„™â„π°“√∑¥ Õ∫ F-test  ”À√—∫°“√«‘‡§√“–Àå§«“¡

·ª√ª√«π Õß∑“ß (Two-way ANOVA) ·≈–‡ª√’¬∫‡∑’¬∫

§à“‡©≈’Ë¬‡ªìπ√“¬§Ÿà µ“¡«‘∏’¢Õß Scheffe ‚¥¬°”Àπ¥√–¥—∫

π—¬ ”§—≠∑“ß ∂‘µ‘ ‡∑à“°—∫ 0.05 ‚¥¬«‘‡§√“–Àå¿“¬„µâ·ºπ

°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ (Completely Random Design :

CRD)

º≈°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√≈¥‰π‚µ√‡®π„ππÈ”∑‘Èß

‡∑»∫“≈‡¡◊Õß¬‚ ∏√ æ∫«à“ √–¬–‡«≈“∑’Ë‡À¡“– ¡„π

°“√≈¥‰π‚µ√‡®π∑’Ë¡’ª√– ‘∑∏‘¿“æ¡“°∑’Ë ÿ¥„π™à«ß√–¬–

‡«≈“∑’Ë 45 «—π ´÷Ëßæ∫«à“®Õ°º—°°“¥ ¡’ª√– ‘∑∏‘¿“æ°“√

≈¥‰π‚µ√‡®π‰¥â¥’∑’Ë ÿ¥§◊Õ √âÕ¬≈– 49.9 ·≈–·æßæ«¬

ª√– ‘∑∏‘¿“æ°“√≈¥‰π‚µ√‡®π √âÕ¬≈– 47.04 °“√

‡ª√’¬∫‡∑’¬∫§à“ª√– ‘∑∏‘¿“æ°“√≈¥‰π‚µ√‡®π¢Õß™π‘¥æ◊™

∑’Ë„ àπÈ”√–¬–‡«≈“∑’Ë·µ°µà“ß°—π æ∫«à“¡’º≈µàÕ°“√≈¥

‰π‚µ√‡®πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë 0.05 ·≈–¡’Õ‘∑∏‘æ≈

√à«¡°—π√–À«à“ß™π‘¥æ◊™∑’Ë∫”∫—¥·≈–√–¬–‡«≈“µàÕª√– ‘∑∏‘¿“æ

°“√≈¥‰π‚µ√‡®π ¥—ß· ¥ß„πµ“√“ß∑’Ë 1, 2, 3 ·≈– 4
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µ“√“ß 2 Comparison the performance of the nitrogen and period. of different wastewater Treatment.

Sources of variability SS df MS F p-value

Period 631.476(a) 11 57.407 110.544 <.001*

Roots 219.738 3 73.246 141.044 <.001*

Period 313.316 2 156.658 301.664 <.001*

Root *Period 98.422 6 16.404 31.587 <.001*

Discrepancy 18.695 36 .519 -

Included 21838.336 48 - -

* Statistically significant at the .05 level.

µ“√“ß 3 Comparison of the average performance the pair of the nitrogen in wastewater treatment aquatic plants.

Water treatment Aquatic pants Water Lettuce Creeping Water primrose Duckweed Control

X 18.7975 19.6333 21.2108 24.3983

Water Lettuce 18.7975 - .8358 2.4133(*) -5.6008(*)

Creeping Water primrose 19.6333 - -1.5775(*) -4.7650(*)

Duckweed 21.2108 - -3.1875(*)

control 24.3983 -

* Statistically significant at the .05 level.

µ“√“ß 4 Comparison of the average performance of the pair of the nitrogen at the time the Varied.

Period 45 Day 30 Day 15 Day

X 17.8450 21.0831 24.1019

45 Day 17.8450 - 3.2381(*) 3.0188(*)

30 Day 21.0831 - 6.2569(*)

15 Day 24.1019 -

* Statistically significant at the .05 level.

ª√– ‘∑∏‘¿“æ°“√≈¥øÕ øÕ√— ¥’∑’Ë ÿ¥ §◊Õ ®Õ°º—°

°“¥ ª√– ‘∑∏‘¿“æ°“√≈¥øÕ øÕ√—  √âÕ¬≈– 99.42 ·≈–

·æßæ«¬ ª√– ‘∑∏‘¿“æ°“√≈¥øÕ øÕ√—  √âÕ¬≈– 91.92 °“√

‡ª√’¬∫‡∑’¬∫§à“ª√– ‘∑∏‘¿“æ°“√≈¥øÕ øÕ√— „π∫àÕ

∫”∫—¥∑’Ë„ àæ◊™πÈ”·≈–√–¬–‡«≈“·µ°µà“ß°—π æ∫«à“ ∫àÕ

∫”∫—¥∑’Ë„ àæ◊™πÈ” ·≈–√–¬–‡«≈“·µ°µà“ß°—π ¡’º≈µàÕ°“√

°”®—¥øÕ øÕ√— Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ 0.05 ·≈–

¡’Õ‘∑∏‘æ≈√à«¡°—π√–À«à“ß∫àÕ∫”∫—¥·≈–√–¬–‡«≈“µàÕ

ª√– ‘∑∏‘¿“æ°“√≈¥øÕ øÕ√—  ¥—ß· ¥ß„πµ“√“ß∑’Ë 5, 6,

7 ·≈– 8
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µ“√“ß 6 Comparison the performance of the phosphorus in wastewater treatment ponds at different periods.

Sources of variability SS df MS F p-value

Period 94.479(a) 11 8.589 25344.635 <.001*

Treatment 65.778 3 21.926 64699.475 <.001*

Period 19.829 2 9.915 29256.461 <.001*

Treatment * Period 8.872 6 1.479 4363.273 <.001*

Discrepancy .012 36 .000

Included 715.132 48

* Statistically significant at the .05 level.

µ“√“ß 7 Comparison the average difference between the pair of the phosphorus efficiency of the variant Wastewater

   treatment.

Water treatment Aquatic pants Water Lettuce Creeping Water primrose Duckweed Control

X 1.894 3.454 3.859 5.176

Water Lettuce 1.894 - 1.560(*) 1.965(*) -3.282(*)

Creeping Water primrose 3.454 - -.405(*) -1.722(*)

Duckweed 3.859 - -1.317(*)

Control 5.176 -

* Statistically significant at the .05 level.

µ“√“ß 5 Comparison of the reduced phosphorus in the duration of the treatment. Different. Wastewater treatment.

Treatment Phosphorus in the treatment of septic tank

Water 15 Day 30 Day 45 Day

treatment. X S.D. Effective X S.D. Effective X S.D. Effective

(mg/I) treatment (mg/I) treatment (mg/I) treatment

(%) (%) (%)

Control 5.35 5.42a 0.012 83.67 5.26a 0.009 84.15 4.83a 0.025 85.45

Water lettuce 5.35 3.41d 0.012 89.72 2.08c 0.008 93.73 0.19d 0.018 99.42

Duckweed 5.35 4.47b 0.026 86.53 3.27b 0.603 90.15 3.52b 0.017 89.39

Creeping Water primrose 5.35 4.21c 0.018 87.31 2.25c 0.019 93.22 2.68c 0.018 91.92

* Statistically significant at the .05 level.
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µ“√“ß 8 Comparison of the average performance  the pair of the phosphorus reduction Different periods.

Period 45 Day 30 Day 15 Day

X 2.8075 3.5981 4.3819

45 Day 2.8075 - .7906(*) 1.5744(*)

30 Day 3.5981 - .7837(*)

15 Day 4.3819 -

* Statistically significant at the .05 level.

 ”À√—∫πÈ”Àπ—°¢Õß√“°æ◊™≈Õ¬πÈ”∑’Ë¡’ª√– ‘∑∏‘¿“æ

„π°“√≈¥‰π‚µ√‡®π·≈–øÕ øÕ√— ¥’∑’Ë ÿ¥„π™à«ß√–À«à“ß∑’Ë

30 «—π §◊Õ ®Õ°º—°°“¥πÈ”Àπ—°·Àâß‡©≈’Ë¬ 18.83 πÈ”Àπ—°

µàÕ°√—¡·≈–·æßæ«¬ πÈ”Àπ—°·Àâß‡©≈’Ë¬ 7.70 πÈ”Àπ—°µàÕ°√—¡

°“√‡ª√’¬∫‡∑’¬∫§à“ ª√– ‘∑∏‘¿“æ°“√≈¥‰π‚µ√‡®π·≈–

øÕ øÕ√— „π∫àÕ∫”∫—¥∑’Ë„ àæ◊™πÈ”·≈–√–¬–‡«≈“·µ°µà“ß°—π

æ∫«à“ ∫àÕ∫”∫—¥∑’Ë„ àæ◊™πÈ” √–¬–‡«≈“·µ°µà“ß°—π ¡’º≈µàÕ

°“√≈¥‰π‚µ√‡®π·≈–øÕ øÕ√— Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

0.05 ·≈–¡’Õ‘∑∏‘æ≈√à«¡°—π√–À«à“ßπÈ”Àπ—°√“°æ◊™·≈–

√–¬–‡«≈“µàÕª√– ‘∑∏‘¿“æ°“√≈¥‰π‚µ√‡®π·≈–øÕ øÕ√— 

¥—ß· ¥ß„πµ“√“ß∑’Ë 9, 10 ·≈– 11

µ“√“ß 9 Comparison of weight in wastewater treatment plants at different periods.

Sources of variability SS df MS F p-value

Period 1263.649(a) 8 157.956 1332754.758 <.001*

Root weight 1065.658 2 532.829 4495744.852 <.001*

Period 114.461 2 57.230 482882.086 <.001*

Weight roots.*Period 83.530 4 20.882 176196.047 <.001*

Discrepancy .003 27 .000

Included 3707.307 36

* Statistically significant at the .05 level.

µ“√“ß 10 Comparison of the average weight of a pairs in different the wastewater treatment.

Treatment Duckweed Creeping Water primrose Water lettuce

X 5.7217 9.3675 9.6275

Duckweed 3.2000 - -2.5225(*) 12.5942(*)

Creeping Water primrose 5.7225 - -10.0717(*)

Water lettuce 15.7942 -

* Statistically significant at the .05 level.
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