
 

 

Plant Mapping Potassium in Rice Tissue 
What Part to Sample When? 

David Dunn and Gene Stevens 
University of Missouri-Delta Center 

Objective  
1. Develop critical levels of K concentrations within rice plants during the 

growing season.   
2. Define which plant parts are most appropriate for plant tissue K analysis. 
3. Evaluate current University of Missouri soil test recommendations for K               

fertilization of rice. 

Introduction 
Proper potassium (K) nutrition is critical for maximizing rice grain yields.  K is very 
mobile within the rice plant.  Older leaves are scavenged for the K needed by younger 
leaves.  Recent studies at the Missouri Rice Research Farm have shown that supplemental 
K can be supplied to the rice plant as late as Internode Elongation (IE) and still increase 
rice grain yields.  In this same study whole plant K analysis at IE was better correlated to 
yield than flag leaf analysis at early boot.  Profitable rice production hinges on accurate, 
reliable, and relevant information about plant-soil interactions.  A review of the available 
literature shows that no consistent methodology has been developed correlating K 
determinations in rice plants to rice grain yields.  This study will attempt to determine 
which part of the rice plant and at which growth stage tissue samples should be collected. 
 
  Table 1. Three year average plant tissue K levels and rice grain yields for Baldo and 
Bengal. 
Treatment Tissue K% whole plant 

At internode elongation 
Tissue K% flag leaf 
At early boot 

Yield Bu/acre 

 Baldo Bengal Baldo Bengal Baldo Bengal 
Untreated check 1.43 1.30 1.11 1.31 111 189 
Preplant K 1.78 1.62 0.97 1.25 116 208 
Mid-season K   1.12 1.42 123 203 
Foliar K   0.99 1.19 122 193 
LSD  0.35 0.30 NS NS 8.5 15 
 
Research Methods: 
Reference plots for potassium fertilization will be established at the Missouri Rice 
research Farm at Qulin, MO.  These plots will have three levels of fertilization, deficient, 
adequate, and excessive for K.  Plant tissue samples will be collected from each plot 
every two weeks during the growing season beginning at first tiller and continuing 
through harvest.  These samples will be divided into plant components i.e. upper leaf, 
lower leaf, stalk, and whole plant. These tissue samples will be analyzed for K%.  Each 
plot will be mechanically harvested for yield and the grain will be milled for quality  
determination.  Correlation will be made between yield and plant tissue K levels. 



 

 

 
Importance of research area: 
In 2002 a preliminary study was conducted at the Missouri Rice Research Farm.  In this 
study a rice field that tested above the current soil test recommendations for K was used 
to evaluate K fertilizer rates (Table 2).  The results of this study showed that our current 
K recommendations of 5 X CEC might be low.  Also when the plots were soil sampled 
immediately flowing harvest K levels were found to be much lower than expected.  This 
indicates that a high proportion of the plant available K is tied up in the stover.  Proper 
timing of soil sampling for K appears to be critical.   
 
Table 2.  Average soil test K values and rice grain yields for K treatments 2002.  The 
current soil test recommendation for rice on this soil would be 0 lbs L /a. 
Treatment Soil Test K 

original 
Soil Test K pre-
flood 

Soil Test K post 
harvest 

Yield 

                                   -----------------------------lbs K/acre----------------------------------- Bu/ace 
0 lbs/a K 115 75 69 85 
50 lbs/a K 115 122 73 106 
200 lbs/a K 115 269 104 126 
 
 
Time table: 
April 2003   Land and equipment preparation 
May 2003   Rice planting and K fertilization 
June, July, August 2003 In season plant K status monitoring 
October 2003    Harvest and grain quality evaluation 
Nov-Dec 2003   Data evaluation 
Jan 2004 Results presented at Rice Technical Working Group 

Meeting (RTWG) 
2004 and 2005   Same as 2003 
 
Strategy for transfer of knowledge: 
Preliminary results will be shown at extension grower meetings, the annual Missouri Rice 
Farm field day, and at the RTWG Conference.  When the test is complete, a final report 
will be written and a manuscript will be submitted to a scientific journal. 
 
Budget: 
Expenses   Year 
   2003 2004 2005 
Res. Specialist salary (0.25 ) 6,750 6,953 7,162 
Fringe benefits  1,688 1,739 1,791 
Student Labor  (.125)   2,000 2,060 2,122 
Fringe benefits   160 165 170 
Supplies   2,000 2,060 2,122 
Plant and soil analysis   5,600 5,678 5,758 
Travel   1,800 1,836 1,873 
Total   $19,998 $20,491 $20,998 

 



 

 

 
 

 
 
 
  
 
 
 
 
 
 


