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Abstract

Kaentawan is a tuber crop and a related species to sunflower. The tubers contain mostly inulin as

carbohydrate reservoir and it is used in a versatility ways such as human food, animal feed, and raw material for

high fructose syrup and ethanol. The knowledge of its responses to fertilizers under growing conditions in Thailand

is limited. The objective of this study was to investigate the effects of cattle manure and chemical fertilizers on

growth and yield of kaentawan. Treatments consisting of no fertilizer, 1000 kgs of cattle manure, 25 kgs of 12-24-

24 chemical fertilizer, 50 kgs of 12-24-12 chemical fertilizer were laid out in a randomized complete block design

with 4 replications. Fertilizers were applied at 15 days after planting (DAP). Data were recorded for SPAD

chlorophyll meter reading (SCMR), plant height, stem diameter at ground level, stem diameter at middle stem, leaf

area (LA), leaf area index (LAI), number of tuber/plant, above ground dry weight, tuber dry weight, total soluble

solid index (Brix) of tuber and stem and harvest index at 60, 70 and 90 DAP.

Cattle manure and chemical fertilizer had no effect on SCMR, plant height, Brix, number of tubers/plant

and HI. Twenty five and 50 kgs of chemical fertilizer grade 12-24-12 gave the highest stem diameter at ground level

(0.63 and 0.53 cm, respectively) at 60 DAP and the highest stem diameter at middle stem at all sampling dates. The

highest above ground dry weight was also achieved at these rates at 60 DAP (127.7 and 107.0 kg/rai,

respectively). Applications of 25, 50 kgs of chemical fertilizer grade 12-24-12 and 1000 kgs of cattle manure yielded

the highest tuber dry weights of 416.75, 466.80 and 465.7 kg/rai, respectively, at 90 DAP. These treatments also

gave the highest tuber fresh weight of 1637.75, 1913.25 and 1896.75 kg/rai, respectively.
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∫∑π”

·°àπμ–«—π À√◊Õ‡¬√Ÿ́ “‡≈Á¡ Õ“√åμ‘‚™§ (Jerusa-

lem artichoke) ¡’™◊ËÕ«‘∑¬“»“ μ√å«à“ Helianthus

tuberosus L. ‡ªìπæ◊™∑’ËÕ¬Ÿà„π °ÿ≈‡¥’¬«°—∫∑“πμ–«—π

®—¥‡ªìπæ◊™À—«¡’∂‘Ëπ°”‡π‘¥„π·∂∫∑«’ªÕ‡¡√‘°“‡Àπ◊Õ

ªí®®ÿ∫—π¡’°“√ª≈Ÿ°∑—Ë«‰ª„πª√–‡∑»Õ‡¡√‘°“ ·§π“¥“

Ω√—Ëß‡»  Õ‘μ“≈’ √— ‡´’¬ ®’πμÕπ‡Àπ◊Õ Õ‘π‡¥’¬ ª√–‡∑»

„π·∂∫·Õø√‘°“°≈“ß·≈–∑“ßμÕπ„μâ¢Õßª√–‡∑»

ÕÕ ‡μ√‡≈’¬ (Vervelde, 1996) À—«¢Õß·°àπμ–«—π

π‘¬¡„™â‡ªìπÕ“À“√§π ·≈– —μ«å „™â„πÕÿμ “À°√√¡

°“√º≈‘μø√ÿä°‚μ  (fructose) ·≈–°“√º≈‘μ·Õ≈°ÕŒÕ≈å

‡ªìπμâπ °“√π”¡“„™âª√–‚¬™πå„π·ßàÕ“À“√¡πÿ…¬åπ—Èπ

π‘¬¡„™â à«πÀ—«‡ªìπÕ“À“√ª√–‡¿∑º—° À—« ¥¡’

√ ™“μ‘§≈â“¬·Àâ« „πÀ—«·°àπμ–«—π‡ªìπ·À≈àß – ¡

¢ÕßÕ‘ππŸ≈‘π (inulin) ÷́Ëß®—¥‡ªìπ§“√å‚∫‰Œ‡¥√μ

™π‘¥Àπ÷Ëß∑’Ë¡’™◊ËÕ‡√’¬°«à“ ø√ÿä°·∑π (fructan) ÷́Ëß

ª√–°Õ∫¥â«¬πÈ”μ“≈ø√ÿä°‚μ ∑’ËμàÕ°—π‡ªìπ‚¡‡≈°ÿ≈¬“«

„πÀ—«®–¡’°“√‡ª≈’Ë¬πÕ‘ππŸ≈‘π„Àâ‡ªìππÈ”μ“≈∑’ËÕ¬Ÿà„π

√Ÿªø√ÿä°‚μ  ÷́Ëß≈–≈“¬‰¥â¥’·≈–¡’§«“¡À«“π°«à“

πÈ”μ“≈´Ÿ‚§√  (sucrose) 1.5 ‡∑à“ (Cosgrove et al.,

2000)

·°àπμ–«—π ‡ªìπæ◊™À—«∑’Ë¡’≈”μâπ·¢Áß·√ß °“√

ÕÕ°¥Õ°¢Õßæ◊™π’È®–¡’º≈μàÕ°“√‡®√‘≠‡μ‘∫‚μ¢Õßμâπ

·≈–À—« (Parameswaran, 1999) ‡¡◊ËÕ·°àπμ–«—π

ÕÕ°¥Õ°®–∑”„Àâ°“√‡®√‘≠‡μ‘∫‚μ∑“ß≈”μâπ≈¥≈ß

Õ“À“√∑’Ë – ¡‰«â„π≈”μâπ·≈–„∫®–∂Ÿ° àß‰ª‡°Á∫‰«â∑’Ë

 à«π¢ÕßÀ—« ́ ÷Ëß‡ªìπ‰ª‰¥â«à“™à«ß‡«≈“°àÕπ°“√ÕÕ°¥Õ°

¢Õß·°àπμ–«—π ∂â“μâπ¡’°“√‡®√‘≠‡μ‘∫‚μ¥’ ≈”μâπ„À≠à

·¢Áß·√ß ¡’æ◊Èπ∑’Ë„∫¡“° ·π«‚πâ¡°“√ – ¡Õ“À“√

‰«â‡ªìπ°“√™—Ë«§√“«∑’Ë≈”μâπ·≈–„∫ Ÿß ´÷Ëß∑”„Àâ

º≈º≈‘μÀ—« ¥ Ÿßμ“¡‰ª¥â«¬ ®“°ß“π∑¥≈Õß¢Õß

Cosgrove ·≈–§≥– (2000) æ∫«à“ ∂â“„ àªÿÜ¬ N „π

Õ—μ√“ 10.89 °‘‚≈°√—¡μàÕ‰√à ®–„Àâº≈º≈‘μÀ—« ¥ Ÿß

°«à“°“√‰¡à‰¥â„ àªÿÜ¬ N (2,039.93 ·≈– 1,647.84

°‘‚≈°√—¡μàÕ‰√à μ“¡≈”¥—∫) ·≈– Schultheis (2004)

∫∑§—¥¬àÕ

·°àπμ–«—π ‡ªìπæ◊™À—«∑’ËÕ¬Ÿà„π °ÿ≈‡¥’¬«°—π°—∫∑“πμ–«—π„™â‡ªìπÕ“À“√¡πÿ…¬å·≈– —μ«å Õÿμ “À°√√¡°“√º≈‘μø√ÿä°‚μ 

(fructose) ·≈–·Õ≈°ÕŒÕ≈å ·≈–·À≈àß ”§—≠¢ÕßÕ‘ππŸ≈‘π ß“π∑¥≈Õßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“Õ‘∑∏‘æ≈¢ÕßªÿÜ¬§Õ°·≈–ªÿÜ¬‡§¡’μàÕ

°“√‡®√‘≠‡μ‘∫‚μ ·≈–°“√„Àâº≈º≈‘μ¢Õß·°àπμ–«—π «“ß·ºπ°“√∑¥≈Õß·∫∫ RCBD ®”π«π 4 ́ È” ¡’ 4 ∑√’μ‡¡π∑å ‰¥â·°à ‰¡à„ àªÿÜ¬,

ªÿÜ¬§Õ°Õ—μ√“1,000 °°.μàÕ‰√à, ªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“ 25 °°.μàÕ‰√à ·≈–ªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“ 50 °°.μàÕ‰√à ‚¥¬„ àªÿÜ¬∑’ËÕ“¬ÿ

15 «—πÀ≈—ßª≈Ÿ° ‡°Á∫¢âÕ¡Ÿ≈§à“ SCMR §«“¡ Ÿß ¢π“¥μâπ à«π‚§π ¢π“¥μâπ à«π°≈“ß æ◊Èπ∑’Ë„∫μàÕμâπ ¥√√™π’æ◊Èπ∑’Ë„∫ ®”π«π

À—«μàÕμâπ πÈ”Àπ—°·Àâßμâπ·≈–„∫ πÈ”Àπ—°·ÀâßÀ—« §à“∫√‘°´åμâπ·≈–À—« ¥√√™π’‡°Á∫‡°’Ë¬« ·≈–º≈º≈‘μÀ—« ¥ ∑’ËÕ“¬ÿ 60, 75  ·≈– 90

«—πÀ≈—ßª≈Ÿ° ®“°ß“π∑¥≈Õß æ∫«à“ °“√„ àªÿÜ¬§Õ°·≈–ªÿÜ¬‡§¡’Õ—μ√“∑’Ëμà“ß°—π‰¡à∑”„Àâ§«“¡ Ÿß, §à“ SCMR, §à“∫√‘°´åμâπ, ®”π«π

À—«μàÕμâπ ·≈–¥√√™π’‡°Á∫‡°’Ë¬«·μ°μà“ß°—π∑“ß ∂‘μ‘ ‚¥¬∑’ËÕ“¬ÿ 75 «—πÀ≈—ßª≈Ÿ° °“√„ àªÿÜ¬ 12-24-12 Õ—μ√“ 25 °°.μàÕ‰√à ·≈–

12-24-12 Õ—μ√“ 50 °°.μàÕ‰√à ¡’¢π“¥≈”μâπ à«π‚§π„À≠à∑’Ë ÿ¥ (0.63 ·≈– 0.53 ´¡. μ“¡≈”¥—∫) ·≈–∑—Èß 3 Õ“¬ÿ∑’Ë∑”°“√μ√«®«—¥

°“√„ àªÿÜ¬12-24-12  Õ—μ√“ 25 °°.μàÕ‰√à ·≈– 12-24-12  Õ—μ√“ 50 °°.μàÕ‰√à ¡’¢π“¥≈”μâπ à«π°≈“ß¡“°∑’Ë ÿ¥ ∑’ËÕ“¬ÿ 60 «—π

À≈—ßª≈Ÿ° °“√„ àªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“ 25 °°.μàÕ‰√à ·≈–„ àªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“ 50 °°.μàÕ‰√à ¡’πÈ”Àπ—°·Àâßμâπ·≈–„∫

μàÕ‰√à Ÿß∑’Ë ÿ¥ (127.70 ·≈– 107.03 °°.μàÕ‰√à μ“¡≈”¥—∫) ∑’ËÕ“¬ÿ 90 «—πÀ≈—ßª≈Ÿ° °“√„ àªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“ 25, 50 °°.

μàÕ‰√à ·≈–ªÿÜ¬§Õ° Õ—μ√“ 1,000 °°.μàÕ‰√à ¡’πÈ”Àπ—°·ÀâßÀ—« Ÿß∑’Ë ÿ¥ (416.75, 466.80 ·≈– 465.75 °°.μàÕ‰√à μ“¡≈”¥—∫) ·≈–¡’

πÈ”Àπ—° ¥À—« Ÿß∑’Ë ÿ¥ (1637.75, 1913.25 ·≈– 1896.75 °°.μàÕ‰√à μ“¡≈”¥—∫)

§” ”§—≠ : ·°àπμ–«—π (Helianthus tuberosus L.), ªÿÜ¬‡§¡’, ªÿÜ¬Õ‘π∑√’¬å
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‰¥â√“¬ß“π«à“ °“√ª≈Ÿ°·°àπμ–«—π§«√„ àªÿÜ¬ Ÿμ√

6-12-6 „πÕ—μ√“ 100 °°.μàÕ‰√à À“°¥‘π¡’§«“¡

 ¡∫Ÿ√≥åμË”„Àâ„ à„πÕ—μ√“∑’Ë Ÿß¢÷Èπ ÷́Ëß®“°ß“π∑¥≈Õß

‡∫◊ÈÕßμâπ¢Õß§≥–ºŸâ«‘®—¬‡¥’¬«°—π æ∫«à“ °“√„ àªÿÜ¬

 Ÿμ√ 12-24-12 Õ—μ√“ 25 °°.μàÕ‰√à ·≈–ªÿÜ¬ Ÿμ√

12-24-12 Õ—μ√“ 50 °°.μàÕ‰√à „Àâº≈º≈‘μÀ—« ¥‰¡à

·μ°μà“ß°—π ·μà¡’·π«‚πâ¡«à“„Àâº≈º≈‘μÀ—« ¥ Ÿß°«à“

°“√‰¡à„ àªÿÜ¬ (1,682.18, 1,614.12 ·≈– 1022.37

°°.μàÕ‰√à μ“¡≈”¥—∫) ß“π∑¥≈Õßπ’È¡’«—μ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“Õ‘∑∏‘æ≈¢ÕßªÿÜ¬§Õ°·≈–ªÿÜ¬‡§¡’μàÕ°“√

‡®√‘≠‡μ‘∫‚μ·≈–°“√„Àâº≈º≈‘μ¢Õß·°àπμ–«—π ‡æ◊ËÕ

π”º≈‰ª„™â ”À√—∫°“√º≈‘μ·°àπμ–«—π„πª√–‡∑»‰∑¬

μàÕ‰ª

«‘∏’°“√»÷°…“

°“√∑¥≈Õß∑”∑’ËÀ¡«¥æ◊™‰√à §≥–‡°…μ√»“ μ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ √–À«à“ß‡¥◊Õπæƒ»®‘°“¬π

2548 ∂÷ß‡¥◊Õπ°ÿ¡¿“æ—π∏å 2549 ¥‘π∑’Ë„™â„π°“√

∑¥≈Õß‡ªìπ¥‘π™ÿ¥¬‚ ∏√ ¡’‡π◊ÈÕ¥‘π‡ªìπ¥‘π√à«π∑√“¬ ¡’

sand 95.93 % silt 3.07 % ·≈– clay 1.00 % ·≈–

§ÿ≥ ¡∫—μ‘∑“ß‡§¡’¢Õß¥‘π∑’Ë ”§—≠∫“ßª√–°“√· ¥ß

‰«â„πμ“√“ß∑’Ë 1 ‚¥¬ª≈Ÿ°·°àπμ–«—π „π·ª≈ß¢π“¥

4 x 6 ¡. √–¬–ª≈Ÿ° 50 x 50 ´¡. „™âμâπ°≈â“∑’Ë

¡’Õ“¬ÿª√–¡“≥ 1 ‡¥◊Õπ ª≈Ÿ°À≈ÿ¡≈– 1 μâπ ‚¥¬„™â

·ºπ°“√∑¥≈Õß·∫∫ RCBD ®”π«π 4 È́” ¡’ 4

∑√’μ‡¡π∑å ‰¥â·°à 1) ‰¡à„ àªÿÜ¬ (control) 2) ªÿÜ¬§Õ°

(¡Ÿ≈«—«) Õ—μ√“ 1,000 °°.μàÕ‰√à (´÷Ëß¡’§à“°“√

«‘‡§√“–Àå∏“μÿÕ“À“√¥—ß· ¥ß„πμ“√“ß∑’Ë 2) 3) ªÿÜ¬

‡§¡’ Ÿμ√ 12-24-12 Õ—μ√“ 25 °°.μàÕ‰√à ·≈– 4) ªÿÜ¬

‡§¡’ Ÿμ√ 12-24-12 Õ—μ√“ 50 °°.μàÕ‰√à „ àªÿÜ¬„Àâ

°—∫·°àπμ–«—π∑’ËÕ“¬ÿ 15 «—πÀ≈—ßª≈Ÿ° ·≈–‡°Á∫¢âÕ¡Ÿ≈

∑’ËÕ“¬ÿ 60, 75 ·≈– 90 «—πÀ≈—ßª≈Ÿ° ¢âÕ¡Ÿ≈∑’Ë∑”°“√

μ√«®«—¥ ‰¥â·°à

1) §à“ SCMR (SPAD chlorophyll meter

reading) «—¥®“°„∫∑’Ë 2 ∑’Ë§≈’Ë¢¬“¬‡μÁ¡∑’Ë®“°≈”μâπ

À≈—°¥â«¬‡§√◊ËÕß SPAD-502 Minolta, Tokyo,

Japan

2) §«“¡ Ÿßμâπ  ÿà¡«—¥‚¥¬«—¥®“°‚§πμâπ‡Àπ◊Õ

¥‘π∂÷ß∫π ÿ¥¢Õß≈”μâπÀ≈—°®”π«π 5 μâπ

3) ¢π“¥μâπ«—¥‡ âπºà“»Ÿπ¬å°≈“ß à«π‚§π «—¥

®“°‚§πμâπ™‘¥¥‘π ·≈– à«π°≈“ß≈”μâπ  ÿà¡«—¥®“°

®”π«πμâπ 5 μâπ ‚¥¬„™â‡«Õ√å‡π’¬

4) æ◊Èπ∑’Ë„∫μàÕμâπ ·≈–¥√√™π’æ◊Èπ∑’Ë„∫

5) πÈ”Àπ—°·Àâßμâπ·≈–„∫

6) ®”π«πÀ—«μàÕμâπ

7) §à“∫√‘°´å (brix) ¢Õßμâπ ·≈–À—« ‚¥¬§à“

∫√‘°´å¢Õßμâπ„™â à«π¢Õß‚§πμâπ‡Àπ◊Õæ◊Èπ¥‘π 10 ´¡.

§à“∫√‘°´å ¢ÕßÀ—« «—¥‚¥¬ ÿà¡‡≈◊Õ°À—«∑’Ë¡’¢π“¥ ¡Ë”‡ ¡Õ

π”À—«¡“À—Ëπ‡ªìπ™‘Èπ∫“ßÊ („™â‡©æ“– à«π°≈“ßÀ—«) ÀàÕ

¥â«¬ºâ“¢“«∫“ß ·≈â«„™â‡§√◊ËÕß∫’∫‡æ◊ËÕ§—Èπ à«ππÈ”ÕÕ°¡“

À≈—ß®“°π—Èππ”‰ªÀ¬¥∫π‡§√◊ËÕß hand refractometer

√ÿàπ FG 103/113 Õà“π§à“∫πÀπâ“®Õ ·≈–∫—π∑÷°¢âÕ¡Ÿ≈

8) πÈ”Àπ—°·ÀâßÀ—« ·≈–º≈º≈‘μÀ—« ¥μàÕ‰√à

9) ¥√√™π’‡°Á∫‡°’Ë¬«
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Table 1 Physical and chemical properties of Yasothon soil series

Soil properties
Soil depth

0-15 cm. 15-30 cm.

Physical properties1/

sand (%) 95.93 95.93

silt (%) 3.07 3.07

clay (%) 1.00 1.00

Chemical properties

pH (1:1 H2O) 5.71 6.47

EC (1:5 H2O) 0.039 0.033

organic matter(%)2/ 0.68 0.64

total nitrogen (%)3/ 0.050 0.048

available phosphorus (ppm.)4/ 34.40 36.42

potassium (ppm.)5/ 47.57 38.46

calcium (ppm.)6/ 346 445

1/ Hydrometer , 2/ Wet oxidation, 3/ Micro-kjeldahl, 4/ Bray II and 5/,6/ Amonium acetate

Nutrient Value

Total N (%)1/ 2.628

Total P (%)2/ 0.523

Total K (%)3/ 2.001

Total Ca (%)3/ 0.698

Organic Matter (%)4/ 52.24

PH (1:2.5 H
2
O) 7.03

EC (1:5 H
2
O) 4.50

1/ Micro-kjeldahl, 2/ Wet oxidation, 3/ Amonium acetate and, 4/ Wet oxidation

Table 2 Analysis of nutrient in cattle manure.
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º≈°“√»÷°…“·≈–«‘®“√≥å

§«“¡ Ÿß

®“°°“√«‘‡§√“–Àå∑“ß ∂‘μ‘¢Õß≈—°…≥–§«“¡

 Ÿßμâπ·°àπμ–«—π æ∫«à“ °“√„ àªÿÜ¬∑’Ëμà“ß°—π‰¡à∑”„Àâ

§«“¡ Ÿßμâπ·°àπμ–«—π∑’ËÕ“¬ÿ 60, 75 ·≈– 90 «—π

À≈—ßª≈Ÿ° ·μ°μà“ß°—π∑“ß ∂‘μ‘ (μ“√“ß∑’Ë 3) ÷́Ëß

 Õ¥§≈âÕß°—∫ß“π∑¥≈Õß‡∫◊ÈÕßμâπ¢Õß  π—Ëπ ·≈–§≥–

(¢âÕ¡Ÿ≈¬—ß‰¡à‰¥âμ’æ‘¡æå) ∑’Ëæ∫«à“ °“√‰¡à„ àªÿÜ¬ „ àªÿÜ¬ Ÿμ√

12-24-12 Õ—μ√“ 25 °°.μàÕ‰√à „ àªÿÜ¬ Ÿμ√ 12-24-12

Õ—μ√“ 50 °°.μàÕ‰√à „ àªÿÜ¬§Õ°Õ—μ√“ 500 °°.μàÕ‰√à

√à«¡°—∫ªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“ 25 °°.μàÕ‰√à ·≈–

„ àªÿÜ¬§Õ°Õ—μ√“ 500 °°.μàÕ‰√à √à«¡°—∫ªÿÜ¬ Ÿμ√

12-24-12 Õ—μ√“ 50 °°.μàÕ‰√à ·°àπμ–«—π¡’§«“¡ Ÿß

μâπ‰¡à·μ°μà“ß°—π∑“ß ∂‘μ‘‡™àπ°—π ·μà°“√»÷°…“¥—ß

°≈à“«¡’§«“¡ Ÿßμâπ¡“°°«à“°“√»÷°…“π’È∂÷ß 2 ‡∑à“ ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫°“√„ àªÿÜ¬„πÕ—μ√“‡¥’¬«°—π §◊Õ ‰¡à

„ àªÿÜ¬, „ àªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“ 25 °°.μàÕ‰√à

·≈–„ àªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“ 50 °°.μàÕ‰√à ¡’

§«“¡ Ÿßμâπ ‡∑à“°—∫ 111.0, 115.0 ·≈– 115.5 ´¡.

μ“¡≈”¥—∫ „π¢≥–∑’Ë°“√»÷°…“π’È¡’§«“¡ Ÿß‡æ’¬ß 42.80,

45.95 ·≈– 46.80 ´¡. μ“¡≈”¥—∫ ´÷Ëß —ππ‘…∞“π

«à“°“√∑’Ë·°àπμ–«—π¡’§«“¡ ŸßμâπμË”π—ÈπÕ“®‡ªìπº≈

‡π◊ËÕß¡“®“°Õ‘∑∏‘æ≈¢Õß«—πª≈Ÿ° ∑”„Àâ¡’°“√‡®√‘≠

‡μ‘∫‚μ∑“ß¥â“π≈”μâπ ·≈–√–¬–‡«≈“°“√ÕÕ°¥Õ°

(reproductive phase) ·μ°μà“ß°—π°—∫ƒ¥Ÿª≈Ÿ°ª°μ‘

´÷Ëß®–ÕÕ°¥Õ°„π™à«ß‡¥◊Õπ ‘ßÀ“§¡∂÷ß‡¥◊Õπ°—π¬“¬π

(Maijer and Mathijssen, 1991) ®“°ß“π∑¥≈Õßπ’È

æ∫«à“ ·°àπμ–«—π‰¡à¡’°“√ÕÕ°¥Õ°μà“ß®“°ß“π

∑¥≈Õß¢Õß  π—Ëπ ·≈–§≥– (¬—ß‰¡à‰¥âμ’æ‘¡æå) ∑’Ëæ∫«à“

·°àπμ–«—πÕÕ°¥Õ°‡¡◊ËÕÕ“¬ÿª√–¡“≥ 60 «—πÀ≈—ßª≈Ÿ°

‡¡◊ËÕ∑¥≈Õß„πƒ¥ŸΩπ ‚¥¬ Vervelde (1996) √“¬ß“π«à“

·°àπμ–«—π‡ªìπæ◊™∑’Ë‚μ‡√Á« ·≈–¡’§«“¡ Ÿßª√–¡“≥

90 - 360 ´¡. ∑—Èßπ’È¢÷ÈπÕ¬Ÿà°—∫æ—π∏ÿå·≈–«—πª≈Ÿ°

§à“ SCMR

®“°ß“π∑¥≈Õß æ∫«à“ ®“°°“√„ àªÿÜ¬∑’Ëμà“ß

°—π‰¡à∑”„Àâ§à“ SCMR ·μ°μà“ß∑“ß ∂‘μ‘ (μ“√“ß

∑’Ë 3) ·μàæ∫«à“ §à“ SCMR ¡’·π«‚πâ¡≈¥≈ß‡¡◊ËÕ

Õ“¬ÿ¢Õß·°àπμ–«—π‡æ‘Ë¡¢÷Èπ ´÷Ëß®“°ß“π∑¥≈Õßπ’È

æ∫«à“‡¡◊ËÕ·°àπμ–«—π¡’Õ“¬ÿª√–¡“≥ 75 «—πÀ≈—ßª≈Ÿ°

∫“ß à«π¢Õßμâπ·≈–„∫‡√‘Ë¡· ¥ßÕ“°“√·Àâß Õ“®

treatment Plant height (cm.)1/ SCMR1/

60 DAP 75 DAP 90 DAP 60 DAP 75 DAP 90 DAP

1. No fertilizer 38.70 42.90 42.80 51.18 45.05 43.08
2. Cattle manure (1,000 kg/rai) 45.78 45.15 45.45 49.60 47.78 44.50
3. Fertilizer 12-24-12 (25 kg/rai) 47.08 45.20 45.95 50.38 45.10 41.93
4. Fertilizer 12-24-12 (50 kg/rai) 49.10 47.05 46.80 49.00 46.10 43.03
F-test ns ns ns ns ns ns
C.V. (%) 14.13 8.89 8.59 4.87 6.01 5.50
1/ ns = non-significant

Table 3 Plant height and SPAD Chlorophyll meter reading (SCMR) of kaentawan as affected by
different rates of cattle manure and chemical fertilizers at 60, 75 and 90 days after planting
(DAP)
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‡ªìπº≈¡“®“°°“√‡°‘¥°√–∫«π°“√ remobilization

‚¥¬Õ“À“√∑’Ë – ¡‰«â∑’Ëμâπ·≈–„∫®–‡§≈◊ËÕπ¬â“¬‰ª¬—ß

À—«∑’ËÕ¬Ÿà„μâ¥‘π (Maijer and Mathijssen, 1991)

¢π“¥≈”μâπ

®“°°“√∑¥≈Õß«—¥¢π“¥¢Õß≈”μâπ à«π‚§π

·≈– à«π°≈“ß≈”μâπ (μ“√“ß∑’Ë 4) æ∫«à“ °“√„ àªÿÜ¬

∑’Ëμà“ß°—π¡’º≈„Àâ¢π“¥‚§π≈”μâπ·μ°μà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠¬‘Ëß∑“ß ∂‘μ‘∑’ËÕ“¬ÿ 75 «—πÀ≈—ßª≈Ÿ° ‚¥¬

°“√„ àªÿÜ¬ 12-24-12 Õ—μ√“ 25 °°.μàÕ‰√à ·≈–

12-24-12 Õ—μ√“ 50 °°.μàÕ‰√à ¡’¢π“¥≈”μâπ à«π

‚§π¡“°∑’Ë ÿ¥ (0.63 ·≈– 0.53 ́ ¡. μ“¡≈”¥—∫)  à«π

°“√«—¥¢π“¥≈”μâπ à«π°≈“ß æ∫«à“ ∑’ËÕ“¬ÿ 60, 75

·≈– 90 «—πÀ≈—ßª≈Ÿ° °“√„ àªÿÜ¬∑’Ëμà“ß°—π¡’º≈„Àâ

¢π“¥°≈“ß≈”μâπ·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

‚¥¬æ∫«à“ ∑—Èß 3 Õ“¬ÿ∑’Ë∑”°“√μ√«®«—¥°“√„ àªÿÜ¬

12-24-12 Õ—μ√“ 25 °°.μàÕ‰√à ·≈– 12-24-12 Õ—μ√“

50 °°.μàÕ‰√à ¡’¢π“¥≈”μâπ à«π°≈“ß¡“°°«à“°“√

„ àªÿÜ¬§Õ° 1,000 °°.μàÕ‰√à ·≈–‰¡à„ àªÿÜ¬ ·≈–‡ªìπ∑’Ë

πà“ —ß‡°μ«à“°“√„ àªÿÜ¬ 12-24-12 Õ—μ√“ 25 °°.

μàÕ‰√à ·≈– 12-24-12 Õ—μ√“ 50 °°.μàÕ‰√à ¡’¢π“¥

≈”μâπ à«π‚§π·≈– à«π°≈“ß„°≈â‡§’¬ß°—π °“√„ àªÿÜ¬

‡§¡’Õ—μ√“∑’Ë·μ°μà“ß°—π‰¡à∑”„Àâ§«“¡ Ÿß·μ°μà“ß°—π

·μà¡’¢π“¥≈”μâπ·μ°μà“ß°—π ¥—ßπ—ÈπªÿÜ¬®÷ß∂Ÿ°π”‰ª

„™â„π°“√‡æ‘Ë¡¢π“¥¢Õß≈”μâπ ¡“°°«à“ °“√‡®√‘≠

‡μ‘∫‚μ‚¥¬°“√‡æ‘Ë¡§«“¡ Ÿß

Treatment Stem diameters at above ground Stem diameters at  middle stem
(cm.)1/ (cm.)1/

60 DAP 75 DAP 90 DAP 60 DAP 75 DAP 90 DAP

1. No fertilizer 0.43 0.38 b 0.38 0.43 b 0.30 b 0.35 b

2. Cattle manure (1,000 kg/rai) 0.48 0.48 ab 0.53 0.45 b 0.40 ab 0.38 b

3. Fertilizer 12-24-12 (25 kg/rai) 0.53 0.63 a 0.65 0.63 a 0.50 a 0.48 a

4. Fertilizer 12-24-12 (50 kg/rai) 0.63 0.53 a 0.55 0.60 a 0.48 a 0. 48 a

F-test ns ** ns ** * *

C.V. (%) 22.76 27.89 27.68 13.47 21.89 13.93
1/ means with the same letter (s) are not significantly different by Duncanûs multiple range test (DMRT)
ns, *, ** = non-significant and  significant at 0.05 and 0.01 probability levels, respectively.

Table 4 Stem diameters at above ground and at middle stem levels of kaentawan as affected by
different rates of cattle manure and chemical fertilizer at 60, 75 and 90 days after planting
(DAP)
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æ◊Èπ∑’Ë„∫·≈–¥√√™π’æ◊Èπ∑’Ë„∫

®“°°“√«‘‡§√“–Àå∑“ß ∂‘μ‘¢Õßæ◊Èπ∑’Ë„∫·≈–

¥√√™π’æ◊Èπ∑’Ë„∫ (LAI) æ∫«à“ ∑’ËÕ“¬ÿ 60 ·≈– 90 «—π

À≈—ßª≈Ÿ° °“√„ àªÿÜ¬∑’Ëμà“ß°—π¡’º≈∑”„Àâæ◊Èπ∑’Ë„∫μàÕμâπ

·≈– LAI ¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(μ“√“ß∑’Ë 5) ‚¥¬°“√„ àªÿÜ¬ 12-24-12 Õ—μ√“ 25

°°.μàÕ‰√à ·≈– 12-24-12 Õ—μ√“ 50 °°.μàÕ‰√à ¡’

æ◊Èπ∑’Ë„∫μàÕμâπ·≈–§à“ LAI ¡“°∑’Ë ÿ¥ ´÷Ëßμà“ß°—∫°“√

‰¡à„ àªÿÜ¬∑’Ë¡’æ◊Èπ∑’Ë„∫μàÕμâπ ·≈– LAI πâÕ¬∑’Ë ÿ¥∑—Èß 3

Õ“¬ÿ∑’Ë∑”°“√‡°Á∫μ—«Õ¬à“ß ®“°ß“π∑¥≈Õß®–æ∫«à“

LAI ¡’§à“μË”¡“°´÷Ëß¡’§à“‰¡à∂÷ß 1 ‚¥¬∑—Ë«‰ª·≈â«æ◊™

„∫‡≈’È¬ß§Ÿà§«√¡’ LAI ª√–¡“≥ 3-5 ‡æ◊ËÕ„™â„π°“√

√—∫· ß ‡™àπ ∑“πμ–«—π ¡’ LAI ª√–¡“≥ 3.00-4.30

(Danalatos et al., 2005) °“√∑’Ë§à“ LAI μË” Õ“®

‡ªìπº≈¡“®“°°“√ª≈Ÿ°·°àπμ–«—π„πƒ¥Ÿπ’È‰¡à‡À¡“– ¡

¡’Õÿ≥À¿Ÿ¡‘μË” ¡’Õ“¬ÿ°“√‡®√‘≠∑“ß≈”μâπ —Èπ°«à“°“√

ª≈Ÿ°„πƒ¥ŸÕ◊Ëπ∂÷ß·¡â®–‰¥â√—∫ªÿÜ¬„πÕ—μ√“∑’Ë Ÿß¢÷Èπ‡ªìπ

50 °°.μàÕ‰√à °Á‰¡àμÕ∫ πÕß‡æ‘Ë¡‡¡◊ËÕ‡∑’¬∫°—∫°“√„ à

ªÿÜ¬Õ—μ√“ 25 °°.μàÕ‰√à ·≈–πÕ°®“°π—Èπ¬—ßæ∫«à“

°“√ª≈Ÿ°·°àπμ–«—π„πƒ¥Ÿπ’È‰¡à¡’°“√ÕÕ°¥Õ° ∑”„Àâ

Õ“À“√∑’Ë – ¡‰«â∑’Ëμâπ‡§≈◊ËÕπ¬â“¬¡“¬—ßÀ—«‡√Á« °“√

„™â√–¬–ª≈Ÿ° 50 x 50 ´¡. „πƒ¥Ÿπ’È®÷ß‡ªìπ√–¬–∑’Ë‰¡à

‡À¡“– ¡ §◊Õ ¡’ª√–™“°√πâÕ¬‡°‘π‰ª ·°àπμ–«—π¡’

§«“¡ ŸßμâππâÕ¬ „Àâæ◊Èπ∑’Ë„∫μàÕμâπ§àÕπ¢â“ßμË”‡¡◊ËÕ

‡∑’¬∫°—∫μàÕÀπà«¬æ◊Èπ∑’Ë¥‘π ¥—ßπ—ÈπÕ“®‡æ‘Ë¡ª√–™“°√

μàÕæ◊Èπ∑’Ë¡“°¢÷Èπ πà“®–‡æ‘Ë¡º≈º≈‘μ¢Õß·°àπμ–«—π∑’Ë

ª≈Ÿ°„πƒ¥Ÿπ’È‰¥â

Treatment Leaf area per plant (cm2)1/ Leaf area index (LAI)1/

60 DAP 75 DAP 90 DAP 60 DAP 75 DAP 90 DAP

1. No fertilizer 707.00 c 789.50 846.00 b 0.29 c 0.32 0.34 b

2. Cattle manure (1,000 kg/rai) 1013.50 bc 1005.75 1215.75 a 0.41 bc 0.40 0.49 a

3. Fertilizer 12-24-12 (25 kg/rai) 1621.75 a 1275.00 1259.25 a 0.65 a 0.51 0.51 a

4. Fertilizer 12-24-12 (50 kg/rai) 1357.50 ab 919.50 1531.75 a 0.54 ab 0.37 0.61 a

F-test * ns * * ns *

C.V. (%) 28.20 30.95 18.82 28.22 31.06 18.92
1/ means with the same letter (s) are not significantly different by Duncanûs multiple range test (DMRT)
ns, * =  non-significant and  significant at 0.05  probability levels, respectively.

Table 5 Leaf area and leaf area index of kaentawan as affected by different rates of cattle manure
and chemical fertilizer at 60, 75 and 90 days after planting (DAP)
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πÈ”Àπ—°·Àâßμâπ„∫ ·≈–À—«

®“°ß“π∑¥≈Õß æ∫«à“ °“√„ àªÿÜ¬∑’Ëμà“ß°—π¡’

º≈∑”„ÀâπÈ”Àπ—°·Àâßμâπ·≈–„∫μàÕ‰√à∑’ËÕ“¬ÿ 60 «—π

À≈—ßª≈Ÿ° (μ“√“ß∑’Ë 6) ¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘μ‘ ‚¥¬°“√„ àªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“

25 °°.μàÕ‰√à ·≈–„ àªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“ 50

°°.μàÕ‰√à ¡’πÈ”Àπ—°·Àâßμâπ·≈–„∫μàÕ‰√à 127.70 ·≈–

107.03 °°.μàÕ‰√à μ“¡≈”¥—∫ ‚¥¬°“√‰¡à„ àªÿÜ¬¡’πÈ”

Àπ—°·Àâßμâπ·≈–„∫μàÕ‰√àπâÕ¬∑’Ë ÿ¥ (56.88 °°.μàÕ‰√à

μ“¡≈”¥—∫)  à«ππÈ”Àπ—°·ÀâßÀ—« æ∫«à“ ∑’ËÕ“¬ÿ 60 «—π

À≈—ßª≈Ÿ° °“√„ àªÿÜ¬∑’Ëμà“ß°—π¡’º≈„ÀâπÈ”Àπ—°·ÀâßÀ—«

¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß∑“ß ∂‘μ‘ °“√„ à

ªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“ 25 °°.μàÕ‰√à ·≈–„ àªÿÜ¬

 Ÿμ√ 12-24-12 Õ—μ√“ 50 °°.μàÕ‰√à ¡’πÈ”Àπ—°·Àâß

À—« Ÿß∑’Ë ÿ¥ (268.30 ·≈– 264.30 °°.μàÕ‰√à μ“¡≈”¥—∫)

 à«π∑’ËÕ“¬ÿ 90 «—πÀ≈—ßª≈Ÿ° °“√„ àªÿÜ¬ Ÿμ√ 12-24-12

Õ—μ√“ 50 °°.μàÕ‰√à ·≈–ªÿÜ¬§Õ° Õ—μ√“ 1,000 °°.

μàÕ‰√à ¡’·π«‚πâ¡„ÀâπÈ”Àπ—°·ÀâßÀ—« Ÿß∑’Ë ÿ¥ (466.80 ·≈–

465.75 °°.μàÕ‰√à μ“¡≈”¥—∫)

§à“∫√‘°´å¢Õßμâπ ·≈–À—«

®“°°“√«—¥§à“∫√‘°´å¢Õßμâπ·≈–À—«·°àπμ–«—π

‚¥¬„™â‡§√◊ËÕß hand refractometer æ∫«à“ §à“

∫√‘°´å¢Õßμâπ∑’Ë‰¥â√—∫ªÿÜ¬μà“ß°—π∑’ËÕ“¬ÿ 60 ·≈– 75 «—π

À≈—ßª≈Ÿ° ‰¡à∑”„Àâ§à“∫√‘° ǻ¢Õßμâπ·μ°μà“ß∑“ß ∂‘μ‘

(μ“√“ß∑’Ë 7) ·≈–æ∫«à“§à“∑’Ë«—¥‰¥â¡’·π«‚πâ¡≈¥≈ß

‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ Õ“À“√ – ¡‰«â∑’Ëμâπ à«π„À≠à®÷ß∂Ÿ°

≈”‡≈’¬ß¡“ – ¡‰«â∑’Ë à«πÀ—« ·≈–®“°°“√∑¥≈Õß∑’ËÕ“¬ÿ

90 «—πÀ≈—ßª≈Ÿ°‰¡à‰¥â‡°Á∫¢âÕ¡Ÿ≈ ‡π◊ËÕß®“°≈”μâπ§àÕπ

¢â“ß·Àâß®π‰¡à “¡“√∂§—ÈππÈ”ÕÕ°¡“«—¥‰¥â  à«π§à“

∫√‘°´å¢ÕßÀ—« æ∫«à“ ∑’ËÕ“¬ÿ 60 «—πÀ≈—ßª≈Ÿ° °“√„Àâ

ªÿÜ¬∑’Ëμà“ß°—π¡’º≈„Àâ§à“∫√‘°´å¢ÕßÀ—«·μ°μà“ßÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘μ‘ ‚¥¬°“√„ àªÿÜ¬ 12-24-12 Õ—μ√“

50 °°.μàÕ‰√à ¡’§à“∫√‘°´åμË”∑’Ë ÿ¥ (24.13)  à«π∑’ËÕ“¬ÿ

75 ·≈– 90 «—πÀ≈—ßª≈Ÿ° ‰¡àæ∫§«“¡·μ°μà“ß∑“ß

 ∂‘μ‘ ‚¥¬§à“∫√‘°´å¡’·π«‚πâ¡≈¥≈ß‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ

‚¥¬∑’ËÕ“¬ÿ 90 «—πÀ≈—ßª≈Ÿ° æ∫«à“ ∫√‘‡«≥ à«π‚§π

À—«¡’≈—°…≥–°≈«ß‡°‘¥¢÷Èπ ·≈–®–‡æ‘Ë¡¡“°¢÷Èπ‡¡◊ËÕ

‡°Á∫À—«‰«â‡ªìπ‡«≈“π“π´÷ËßÕ“®∑”„Àâ§à“∫√‘°´å∑’Ë«—¥‰¥â

¡’·π«‚πâ¡≈¥μË”≈ß Pinpong (1997) ‰¥â√“¬ß“π«à“

À≈—ß®“°·°àπμ–«—πÕ“¬ÿ 20  —ª¥“Àå ®– Ÿ≠‡ ’¬

πÈ”Àπ—°À—« ¥ ·≈–§“√å‚∫‰Œ‡¥√μÕ¬à“ß√«¥‡√Á« À—«ΩÉÕ

·≈–®“°ß“π∑¥≈Õß¢Õß Baldini ·≈–§≥– (2004)

æ∫«à“ ∑’ËÕ“¬ÿ‡°Á∫‡°’Ë¬« §à“∫√‘°´å ¢ÕßÀ—«·°àπμ–«—π

¡’§à“Õ¬Ÿà„π™à«ß 15.8-24.0 ÷́Ëß„°≈â‡§’¬ß°—π°—∫ß“π

∑¥≈Õß¢Õß Zubr ·≈– Pedersen (1993) ∑’Ë«—¥§à“

∫√‘°´å‰¥â 18.4-22.3 ‚¥¬§à“∑’Ë«—¥‰¥â¢÷ÈπÕ¬Ÿà°—∫æ—π∏ÿå Õ“¬ÿ

‡°Á∫‡°’Ë¬« ·≈– ¿“æ·«¥≈âÕ¡∑’Ëª≈Ÿ°

®”π«πÀ—«μàÕμâπ ·≈–¥√√™π’‡°Á∫‡°’Ë¬«

®“°°“√«‘‡§√“–Àå∑“ß ∂‘μ‘¢Õß®”π«πÀ—«μàÕμâπ

·≈–¥√√™π’‡°Á∫‡°’Ë¬« æ∫«à“ °“√„ àªÿÜ¬∑’Ëμà“ß°—π

‰¡à¡’º≈„Àâ®”π«πÀ—«μàÕμâπ ·≈–¥√√™π’‡°Á∫‡°’Ë¬«

·μ°μà“ß∑“ß ∂‘μ‘ (μ“√“ß∑’Ë 8) ‚¥¬æ∫«à“°“√„ àªÿÜ¬

12-24-12 Õ—μ√“ 50 °°.μàÕ‰√à ¡’·π«‚πâ¡«à“¡’

®”π«πÀ—«μàÕμâπ‡©≈’Ë¬ Ÿß°«à“°“√„ àªÿÜ¬„πÕ—μ√“Õ◊Ëπ Ê

‚¥¬‡©æ“–∑’ËÕ“¬ÿ 60 ·≈– 75 «—πÀ≈—ßª≈Ÿ°

º≈º≈‘μ ¥À—«μàÕ‰√à

πÈ”Àπ—°À—« ¥μàÕ‰√à æ∫«à“ ∑’ËÕ“¬ÿ 60 ·≈– 90

«—πÀ≈—ßª≈Ÿ° °“√„ àªÿÜ¬∑’Ëμà“ß°—π¡’º≈„ÀâπÈ”Àπ—° ¥

À—«μàÕ‰√à·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (μ“√“ß

∑’Ë 9) ‚¥¬∑’Ë 60 «—πÀ≈—ßª≈Ÿ° °“√„ àªÿÜ¬ Ÿμ√ 12-24-12

Õ—μ√“ 25 °°.μàÕ‰√à ·≈–„ àªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“

50 °°.μàÕ‰√à ¡’πÈ”Àπ—° ¥À—« Ÿß∑’Ë ÿ¥ (1,209.25 ·≈–

1,196.50 °°.μàÕ‰√à μ“¡≈”¥—∫) ·≈–∑’ËÕ“¬ÿ 90 «—π
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Treatment Above ground dryweight Tuber dry weight
(kg/rai)1/ (kg/rai)1/

60 DAP 75 DAP 90 DAP 60 DAP 75 DAP 90 DAP

1. No fertilizer 56.88 b 60.35 92.95 168.00 b 224.00 350.75 b

2. Cattle manure (1,000 kg/rai) 83.47 ab 73.70 115.75 182.50 b 262.50 465.75 a

3. Fertilizer 12-24-12 (25 kg/rai) 127.70 a 82.73 122.30 268.30 a 299.25 416.75 ab

4. Fertilizer 12-24-12 (50 kg/rai) 107.03 a 71.88 132.65 264.30 a 308.50 466.80 a

F-test * ns ns ** ns *

C.V. (%) 31.75 31.23 25.42 14.68 19.80 10.35
1/ means with the same letter (s) are not significantly different by Duncanûs multiple range test (DMRT)
ns, *, ** =  non-significant and  significant at 0.05 and 0.01 probability levels, respectively.

Table 6 Above ground dry weight and tuber dry weight of  kaentawan as affected by different rates
of cattle manure and chemical fertilizer at 60, 75 and 90 days after planting (DAP)

1. No fertilizer 20.00 13.25 - 27.00 a 21.95 19.63

2. Cattle manure (1,000 kg/rai) 18.63 18.40 - 28.38 a 22.85 18.33

3. Fertilizer 12-24-12 (25 kg/rai) 19.00 12.08 - 28.13 a 20.95 19.25

4. Fertilizer 12-24-12 (50 kg/rai) 19.13 17.80 - 24.13 b 22.98 20.08

Table 7 Total soluble solid index (brix) for tuber and stem of kaentawan as affected by different
rates of cattle manure and chemical fertilizer at 60, 75 and 90 days after planting (DAP)

Treatment brix (stem)1/ brix (tuber)1/

1/ means with the same letter (s) are not significantly different by Duncanûs multiple range test (DMRT)
ns, * = non-significant and significant at 0.05 probability levels, respectively.

60 DAP 75 DAP 90 DAP 60 DAP 75 DAP 90 DAP

F-test ns ns - * ns ns

C.V. (%) 10.74 28.14 - 6.67 7.87 9.43
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1. No fertilizer 7.3 7.3 8.5 0.77 0.79 0.79

2. Cattle manure (1,000 kg/rai) 9.3 7.3 8.0 0.70 0.79 0.80

3. Fertilizer 12-24-12 (25 kg/rai) 9.0 8.5 8.5 0.69 0.78 0.78

4. Fertilizer 12-24-12 (50 kg/rai) 10.8 10.0 8.5 0.74 0.82 0.78

Table 8 Number of tuber and harvest index (HI) of kaentawan as affected by different rates of cattle

manure and chemical fertilizer at 60, 75 and 90 days after planting (DAP)

Treatment number of tuber per plant1/ harvest index (HI)1/

60 DAP 75 DAP 90 DAP 60 DAP 75 DAP 90 DAP

1/ ns = non-significant

F-test ns ns ns ns ns ns

C.V. (%) 25.10 18.52 18.98 6.68 3.32 4.29

1. No fertilizer 758.00 b 978.50 1,431.75 b

2. Cattle manure (1,000 kg/rai) 909.75 b 1161.25 1,896.75 a

3. Fertilizer 12-24-12 (25 kg/rai) 1209.25 a 1260.50 1,637.75 ab

4. Fertilizer 12-24-12 (50 kg/rai) 1196.50 a 1298.75 1,913.25 a

F-test * ns *

C.V. (%) 17.08 18.88 12.74

Table 9 Tuber fresh weight of of kaentawan as affected by different rates of cattle manure and

chemical fertilizer at 60, 75 and 90 days after planting (DAP)

1/ means with the same letter (s) are not significantly different by Duncanûs multiple range test (DMRT)

ns, * = non-significant and significant at 0.05 probability levels, respectively.

Treatment Tuber fresh weight (kg/rai)1/

60 DAP 75 DAP 90 DAP
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À≈—ßª≈Ÿ° °“√„ àªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“ 50 °°.

μàÕ‰√à ·≈–ªÿÜ¬§Õ° Õ—μ√“ 1,000 °°.μàÕ‰√à ¡’πÈ”Àπ—°

 ¥À—« Ÿß∑’Ë ÿ¥ (1,913.25 ·≈– 1,896.75 °°.μàÕ‰√à

μ“¡≈”¥—∫) ́ ÷Ëß Cosgrove et al. (2000) ‰¥â√“¬ß“π«à“

°“√ª≈Ÿ°·°àπμ–«—π “¡“√∂„™âªÿÜ¬ Ÿμ√ 6-12-6 Õ—μ√“

35-70 °°.μàÕ‰√à ·≈–æ∫«à“°“√„™âªÿÜ¬ N ·≈– K √à«¡

°—π„πÕ—μ√“ 21.77 ·≈– 26.16 °°.μàÕ‰√à μ“¡≈”¥—∫

„Àâº≈º≈‘μÀ—« ¥ 2,382.12 °°.μàÕ‰√à ·≈–πÕ°®“°

π—Èπ°“√„ àªÿÜ¬ N ‡æ’¬ßÕ¬à“ß‡¥’¬« „πÕ—μ√“ 10.89

°°.μàÕ‰√à „Àâº≈º≈‘μÀ—« ¥ 2,039.93 °°.μàÕ‰√à ´÷Ëß

‡ÀÁπ‰¥â«à“·°àπμ–«—π§àÕπ¢â“ß®–μÕ∫ πÕßμàÕ°“√„ àªÿÜ¬

N ·≈–®“°ß“π∑¥≈Õßæ∫«à“ °“√„™âªÿÜ¬§Õ° Õ—μ√“

1,000 °‘‚≈°√—¡/‰√à  “¡“√∂„Àâº≈º≈‘μ‡∑à“°—∫°“√

„™âªÿÜ¬ Ÿμ√ 12-24-12 Õ—μ√“ 25 ·≈– 50 °°.μàÕ‰√à

 √ÿªº≈°“√»÷°…“

°“√„ àªÿÜ¬§Õ° (¡Ÿ≈«—«) „πÕ—μ√“ 1,000 °‘‚≈°√—¡

μàÕ‰√à ·≈–°“√„ àªÿÜ¬‡§¡’ 12-24-12 „πÕ—μ√“ 25

·≈– 50 °°.μàÕ‰√à ¡’§«“¡ Ÿßμâπ §à“ SCMR

πÈ”Àπ—°·Àâßμâπ·≈–„∫ ®”π«πÀ—«μàÕμâπ ·≈– ¥√√™π’

‡°Á∫‡°’Ë¬«‰¡à·μ°μà“ß°—π∑“ß ∂‘μ‘ ‚¥¬°“√„ àªÿÜ¬§Õ°

„πÕ—μ√“ 1,000 °‘‚≈°√—¡μàÕ‰√à ·≈–ªÿÜ¬‡§¡’ 12-24-12

„πÕ—μ√“ 25 ·≈– 50 °°.μàÕ‰√à „ÀâπÈ”Àπ—°·ÀâßÀ—«

·≈–º≈º≈‘μÀ—« ¥ Ÿß°«à“°“√„ àªÿÜ¬„πÕ—μ√“Õ◊Ëπ Ê

¥—ßπ—Èπ°“√ª≈Ÿ°·°àπμ–«—π “¡“√∂„™âªÿÜ¬§Õ°∑¥·∑π

ªÿÜ¬‡§¡’ 12-24-12 „πÕ—μ√“ 25 ·≈– 50 °°.μàÕ‰√à ‰¥â

‡π◊ËÕß®“°„Àâº≈º≈‘μÀ—« ¥‰¡à·μ°μà“ß°—π ∑—Èß¬—ß

‡ªìπ°“√ª√–À¬—¥μâπ∑ÿπ À“°‡°…μ√°√¡’¡Ÿ≈«—«Õ¬Ÿà·≈â«

·≈–À“°¡’§«“¡®”‡ªìπμâÕß„™âªÿÜ¬‡§¡’§«√„ àªÿÜ¬

12-24-12 Õ—μ√“ 25 °°.μàÕ‰√à ‡æ√“–„Àâº≈º≈‘μ‰¡à

·μ°μà“ß°—∫°“√„™âªÿÜ¬‡§¡’„πÕ—μ√“ 50 °°.μàÕ‰√à ·≈–

„Àâº≈º≈‘μ Ÿß°«à“°“√‰¡à„ àªÿÜ¬

§”¢Õ∫§ÿ≥

¢Õ¢Õ∫§ÿ≥»Ÿπ¬å«‘®—¬ª√—∫ª√ÿßæ—π∏ÿåæ◊™‡æ◊ËÕ°“√

‡°…μ√∑’Ë¬—Ëß¬◊π∑’Ë‰¥â®—¥ √√ß∫ª√–¡“≥‡æ◊ËÕ°“√»÷°…“

«‘®—¬π’È

‡Õ° “√Õâ“ßÕ‘ß

Baldini, M., F. Danuso, M. Turi and G.P. Vannozzi.

2004. Evaluation of new clones of Jerusalem

artichoke (Helianthus tuberosus L.) for inulin
and sugar yield from stalks and tubers. Indus-

trial Crops and Products. 19:25-40.

Cosgrove, D.R., E.A. Oelke, J.D. Doll, D.W. Savis,

D.J. Undersander and E.S. Oplinger. 2000.

Jerusalem artichoke. (cited June 25, 2005)

Available from : URL: http://www.hort.purdue.

edu/newcrop/afcm/jerusart.html

Danalatos, N.G., S.V. Archontoulis,  L. Geronikolou

and G. Papadakis. 2005. Irrigation and N-fer-

tilization effects on the growth and productivity

of three sunflower hybrids in an aquic soil in

cent ra l Greece. 2005 AAIC Annual

Meeting:International Conference on Industrial

Crops and Rural Development. September

17-21, 2005 Murcia, Spain. Available at: http://

www.aaic.org/05progrm.htm#Bioenergy. Verified

April 18, 2006.

Maijer, W.J.M. and E.W.J.M. Mathijssen. 1991. The

relation between flower initiation and sink strength

of stems and tubers of Jerusalem artchoke.

Neth. J. Agric. Sci. 39:123-135.

Parameswaran, M. 1999. Urban waste water use in

plant biomass production. Resources, Conser-

vation and Recycling. 27:39-56.

Pinpong, S. 1997. Growth and development, quality

and storage quality of sunchoke (Helianthus
tuberosus L.). MS. Thesis, Department of

Horticulture, Kasetsart University, Bangkok,

Thailand. (in Thai with English abstract).



182 ªï∑’Ë 34 ©∫—∫∑’Ë 2 ‡¡…“¬π-¡‘∂ÿπ“¬π 2549 ·°àπ‡°…μ√

Schultheis, J.R. 2004. Growing Jerusalem artichoke.

(cited June 25, 2004) Available from : URL:

http//www.ces.ncsu.edu/depts./hort/hil/hil-

1-a.html

Vervelde, G. J. 1996. Helianthus tuberosus L. „π Flach,
M. and Rumawas, F. (Editors) : ∑√—æ¬“°√æ◊™

„π¿Ÿ¡‘¿“§‡Õ‡™’¬μ–«—πÕÕ°‡©’¬ß„μâ ≈”¥—∫∑’Ë 9. æ◊™∑’Ë

„Àâ§“√å‚∫‰Œ‡¥√μ∑’Ë‰¡à„™à‡¡≈Á¥.  À¡‘μ√æ√‘Èπμ‘Èß ππ∑∫ÿ√’.

Àπâ“ 134-138.

Zubr, J., and H.S. Prdersen. 1993. Characteristics of

growth and development of different Jerusalem

artichoke cultivars. In:Fuchs A. (Ed.), Inulin and

Inulin-Containing Crops, Elsevier, Amsterdam,

pp. 11-19.


