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 Root border cells (RBCs) function in secreting substances to protect root tip and promote 
plant growth. RBCs inevitably differ between plant species. Due to the high genetic variability of rice, it 
is promising to study RBCs of Oryza sativa ssp. japonica to compare with rice ssp. indica, previously 
reported about roles of RBCs in salt tolerance. Thus, seeds were germinated under sterile conditions to 
gain seedlings with different root lengths. RBC suspension was prepared by washing the root tip with 
distilled water, and RBC numbers were counted under microscopy. The results showed that the roots 
at 0.5 cm long produced high number of RBCs (3,813±750 cells). The number remained at a high level 

were grouped into three types based on shape. Compared to rice ssp. indica, the RBCs of rice ssp. 
japonica were much smaller, and the mucilage layer was distinctly thinner. In total, genotypic differences 
have an impact on RBCs, and this supports the criterion of using RBCs to explore cellular mechanistic 
responses to environmental stimuli.
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The root length-dependent production of root border cells (RBCs) in japonica rice. Means with standard errors. 
The proportion of root length classes is shown in percent (N=29). There was no significant mean difference among root 
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Microscopic characterization of root border cells (RBCs) and mucilage of 4 days old japonica rice seeding. (a) 
A healthy root tip covered with mucilage stained with alcian blue dye. Note RBCs are located within the mucilage. (b-d) 
Three types of detached RBCs stained with India ink: (b) spherical, (c) rectangular, and (d) elongated. And (e) viable 
and dead RBCs stained with phenosafranin.

 Three types of root border cells of O. sativa ssp. japonica categorized by size. Mean ± SE. Different letters 
indicate significant mean difference according to Dunnett T3 and DMRT (P < 0.01).

Characteristics
Types according to cell size

Spherical Rectangular Elongated

20.95 ± 2.51b 50.78 ± 2.51a 60.98 ± 2.42a

13.71 ± 0.57a 10.29 ± 1.22ab 9.10 ± 0.17b

1.55 ± 0.30c 5.05 ± 0.95b 6.70 ± 0.28a

6.11 ± 1.37a 4.67 ± 0.39a 1.08 ± 0.12b

japonica

 indica 
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