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Abstract 

 

Phosphorus (P) is an important element in growth and development of plant. It had role in root 

development, flower formation and production of yield. The objective of this research was to study the 

effect of phosphorus fertilizer on growth, yield, P uptake and partitioning of P in different parts of dwarf 

yard long bean. The experimental design was carried out in 2x2 factorial in CRD, which the first factor was 

dwarf yard long bean varieties such as KKU25 and CLGC30 and the second factor was no P fertilizer (-P) 

and P fertilizer at recommended rate (24 kg. P2O5/rai) (+P). The results showed that the application of P 

fertilizer was increased yield significant difference. The partitioning of P in plant found that the distribution 

of P had the highest value in pod tissue with the range from 46.3-50.2 percent, followed by leave, root 

and stem respectively. The variety of CLGC30 had total biomass (104 g/plant) higher than KKU25 (65.7 

g/plant). In addition, the variety of CLGC30 had also total P uptake (553 mg/plant) higher than KKU25 (357 

mg/plant) and the application of P fertilizer (474 mg/plant) provided the higher of P uptake than no P 

fertilizer treatment (436 mg/plant). 
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Exchangeable potassium (mg/kg) 93.5  

Exchangeable calcium (mg/kg) 1,761  

Exchangeable magnesium (mg/kg) 219  
1/  FAO Project Staff and Land Classification Division [9] 
 

 

 

124



7 – 8  กรกฎาคม  2565 

วิจัยสร้าง Innovation and Technology เพื่อรองรับสังคมไทยสูย่คุ Digital World 

 
การประชุมวิชาการระดับชาติ ครัง้ที่ 14 มหาวิทยาลัยราชภัฏนครปฐม 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.  

4.1  

 
 (P>0.05) 

  
 (P<0.05)   KKU25 

 75.7 .  CLGC30  68.8 .  24 .P2O5/  
 74.3 .  (70.2 .) 

  (P<0.05) 

 (240 / )  (195 / ) 
(  2)   [3] 

 
  Negasa et al. [13] 

  10-40 . P/  
 12-24  

  Kouki et al. 

[14]  
 40  

 

 2  

 
 1/ 

 ( .)  ( / ) 

KKU25 CLGC30  KKU25 CLGC30  

 (+P) 77.7 71.0 74.3 A 248 233 240 A 

 (-P) 73.7 66.7 70.2 B 207 182 195 B 

 75.7 a 68.8 b 228 207 

F-test ( ) ** ns 

F-test (+P, -P) * * 

F-test ( ) ns ns 

CV (%) 3.9 12.7 
1/  (A, B)  (a, b)  DMRT; 

**, * =  99  95 % ; ns = 

 
 

4.2  

  
 2   (  1) 

 KKU25  (46.9 )   

125



       7 – 8  กรกฎาคม  2565 

วิจัยสร้าง Innovation and Technology เพื่อรองรับสังคมไทยสูย่คุ Digital World 

 
การประชุมวิชาการระดับชาติ ครัง้ที่ 14 มหาวิทยาลัยราชภัฏนครปฐม 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  CLGC30  (49.7 ) 
  CLGC30 

 (11.4  10.3  )  
  (50.2 ) 

 (46.3 )  (26.3 
 11.6 )  (24.9  6.8 ) 

 [4]  ( ) 
 

 (  1)  Feng et al [6]; Julia et al. [5]; Mazlouzi et al. [15] 

 Mazlouzi et al. [15]  
 

 (shoot: root ratio) 

  
 

 
 1  

 

4.3  

 2  
 CLGC30  (104 / )  KKU25 (66 / ) 

  (88 / )  (87 / )  
 

   CLGC30  
557 ./   KKU25  357 ./  

 (474 ./ )  (436 ./ ) 
 

  

0%

25%

50%

75%

100%

KKU25 CLGC30

 (%
)

0%

25%

50%

75%

100%

(+ P) (- P)

 (%
)

126



7 – 8  กรกฎาคม  2565 

วิจัยสร้าง Innovation and Technology เพื่อรองรับสังคมไทยสูย่คุ Digital World 

 
การประชุมวิชาการระดับชาติ ครัง้ที่ 14 มหาวิทยาลัยราชภัฏนครปฐม 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 2    

 

   (  2) 
 Julia et al. [5] 

  
   

 
  [16]  Roberts and Johnston 

[17]  4  
 25  

  
 
 

  Feng et al. [6] 
   

 Mazlouzi et al. [15] 
 

0

20

40

60

80

100

120

KKU25 CLGC30

(
/

)

0

20

40

60

80

100

120

(+ P) (- P)

(
/

)

0

100

200

300

400

500

600

KKU25 CLGC30

 (
./

)

0

100

200

300

400

500

600

(+ P) (- P)

 (
./

)

127



       7 – 8  กรกฎาคม  2565 

วิจัยสร้าง Innovation and Technology เพื่อรองรับสังคมไทยสูย่คุ Digital World 

 
การประชุมวิชาการระดับชาติ ครัง้ที่ 14 มหาวิทยาลัยราชภัฏนครปฐม 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 remobilization  re-translocation   
  (  1) 

 
 (  2)  Julia et al. [5] 

 Mazlouzi et al. [15] 
 

5.  

  
1)   

(24 . P2O5/ )   
2)  46-50  

    
3)   CLGC30 

 KKU25 

  
 

6.  

 
 KKU25  CLGC30 

 1   1  
 

 1  
 

 

7.  

   
 

 

8.  

[1]  ,  ,    . (2563). 

 .  36 (1), 135-
144. 

[2] . (2551). : . 
, , , . 

 . 
[3] Mullen, C.L. and R.L. Gammie. (2003). Phosphorus nutrition for winter crops. Department of 

Primary Industries, NSW Agriculture. 

[4]  . 2558. . (  4),  : . 

128



7 – 8  กรกฎาคม  2565 

วิจัยสร้าง Innovation and Technology เพื่อรองรับสังคมไทยสูย่คุ Digital World 

 
การประชุมวิชาการระดับชาติ ครัง้ที่ 14 มหาวิทยาลัยราชภัฏนครปฐม 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[5] Julia, C., M. Wissuwa, T. Kretzschmar, K. Jeong and T. Rose. (2016). Phosphorus uptake, 

partitioning and redistribution during grain filling in rice. Annals of Botany 118, 1151–1162. 

[6] Feng, Y.Y., J. He, Y. Jin and F.M. Li. (2021). High phosphorus acquisition and allocation strategy 

is associated with soybean seed yield under water- and P-limited conditions. Agronomy, 11, 574. 

https://doi.org/10.3390/agronomy11030574 

[7] . (2562). . : 
http://oss101.ldd.go. th/web_thaisoilinf/central/Ayutthaya/ay_map/ay_series/ay_series58.html,  7 

 2562. 

[8] National Soil Survey Center. (1996). Soil Survey Laboratory Methods Manual. Soil Survey 

Investigations Report No. 42, Version 3.0. Natural Resources Conservation Service, USDA, Washington, D.C. 

[9] FAO Project Staff and Land Classification Division. (1973). Soil Interpretation Handbook for 

Thailand. Land Development Department, Ministry of Agriculture and Cooperative, Bangkok. 

[10]     . (2542). 

.   , .  
[11] Murphy, J., and J.P. Riley. (1962). A modified single solution method for determination of 

phosphate in natural waters. Analytica Chimica Acta 27, 31-36. 

[12] Akinrinde, E.A., and T. Gaizer. (2006). Differences in the performance and phosphorus use 

efficiency of some tropical rice (Oryza sativa L.) varieties. Pakistan Journal of Nutrition 5 (3), 206-211. 

[13] Negasa, G., B. Bedadi and T. Abera. (2019). Influence of phosphorus fertilizer rates on yield 

and yield components of faba bean (Vicia faba L.) varieties in Lemu Bilbilo district of Arsi Zone, 

Southeastern Ethiopia. International Journal of Plant and Soil Science 28(3), 1-11. 

 [14] Kouki, S., N. Abdi, I. Hemissi, M. Bouraoui and B. Sifi. (2016). Phosphorus fertilization effect on 

common bean (Phaseolus vulgaris L.) -rhizobia symbiosis. Journal of new sciences 25 (1), 1130-1137. 

[15] Mazlouzi, M.E., C. Morel, T. Robert, B. Yan and A. Mollier. (2020). Phosphorus uptake and 

partitioning in two durum wheat cultivars with contrasting biomass allocation as affected by different P 

supply during grain filling. Plant Soil 449, 179–192. 

[16] Attanandana, T. (1993). Deficiencies and toxicities of some nutrient elements in acid sulfate 

soils of Thailand. Kasetsart Journal: Natural Science 27, 508-515. 

[17] Roberts, T.L. and A.E. Johnston. (2015). Phosphorus use efficiency and management in 

agriculture. Resources, Conservation and Recycling 105, 275-281. 

 

129




