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The work objective is a water movement modeling in the plant 
xylem allowing for the hydraulic loss on a single bordered pit 
torus, as well as on the pore population. However, as it follows 
from a number of publications, root pressure is not a mechanism 
providing water rising in plants. A model representation is based 
on the assumption that the main reason for rising water in plants 
is the surface tension in the meniscus of the xylem capillary. At 
this, it is necessary to take into account the xylem structure fea-
tures of the needle-leaved and broadleaved trees. The equation to 
calculate the water rise in the xylem capillary of plants with tra-
cheidal conductance is derived with account for the anatomy 
structure of the tracheids and bordered pores. The equation allows 
determining the change in the hydraulic losses in the movement 
of water through a single bordered pore and through the pore 
population taking into account the orientation of the latter. The 
model allows calculating the height of the water rise in the xylem 
capillary. It is shown that an increase in the diameter of the tra-
cheid cavity and in the diameters of the bordered pore and torus, 
ceteris paribus leads to the rising of the hydraulic losses. 
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D 6,  V 3,  

q 1013, 3  

N 

1 10 25 50 

20 

0,28 0,22 0,022 0,0088 0,0044 

1,10 0,87 0,087 0,0348 0,0174 

2,20 1,74 0,174 0,0697 0,0350 

30 

0,28 0,50 0,050 0,0198 0,0100 

1,10 1,96 0,196 0,0780 0,0390 

2,20 3,90 0,390 0,1550 0,0770 

40 

0,28 0,87 0,087 0,0350 0,0178 

1,10 3,50 0,350 0,1390 0,0700 

2,20 7,00 0,700 0,2790 0,1400 

. 2     
V  = –3 N  = 1, l  = –6 

 = –6 .  — –6, –6 –6  
 = –6  
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.  l  5·10–6  l  30·10–6   V, —  0,28·10–3  V  2,2·   
10–3  10–6    8·10–6  

  D ,  20·10–6 –6 . 
 N =  (N = 

 
 

 

N D ·106  V·103  6  
 

5·10–6 l –6  

1 

20 
0,28 

2 281 1690 
8 1,1 ÷ 6,6 

2,2 
2 2220 13340 
8 8,7 52 

40 
0,28 

2 2200 ÷ 13200 
8 4,4  

2,2 
2 8940 ÷ 53200 
8 35  

50 

20 
0,28 

2 5,6  
8 0,02 ÷ 1,3 

2,2 
2 45  
8 0,17  

40 
0,28 

2 22  
8 0,09  

2,2·10–3 
2 179  
8 0,7  

 
. 2,  N = 1,   l, V  D . 

 
     1,1       N, 

N = 1. 
 

  
 

  l    
 

, 1, 1, 1 1 F ,  
  3, ): 

 F  = –  sin (90 –  ) +  sin (90 –  ) +  sin (90 –  ) –  sin (90 –  ) = 0.  (10) 

 F   ,   

1  1  3, ).  
  ,   1 1 

        
: 

 F  = –  sin (90 –  ) +   –  sin (90 –  ) = 2  (1 – sin (90 –  .  (11) 
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17– F     : 
 F  =  = (0,015  0,035) 2 g l /8  (0,002  0,0044) 2 g l  (12) 

  F  
 : 

(0,33  9) 2 g l  19) 2 g l. 
 

  
 

  + F  – F  = F  + F   r2 h g + F  – F  = 2  r  cos r2 . (13) 
 

   F  =    F    
 h –3 –3  [7], : 

 
 h g + 32  l  V / N 4 — 2 g l(1 — sin (90 —  ) =2  R   cos  . (14) 
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  = h    (15) 
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 h = (h ) /  (16) 
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,  
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 F  /F  = 32   l  V / N 4   = 32  h l  V / h N 4 . (17) 
 

  F /F  = 1,  F  h , 
  

 F  /F  <     ,  ,  h . 
F  /F  > F   F , h . 



  

 

      (18) 

 
  = 0,15     

 ,   1,34 N R  = –6  l = –6  = 1,002 –3 V = –3   = –6 h = –

3 . N = N = 
 F     = –6

  341 N.   0,014 N R  = 2 –6  l = –6 V = –3  = –6 
h = –3 ,   = –6    3,63 N  N, h. 

 
 

  

. 2, 
 3. 

 
 

N D  
6,  V 3  6,  

 
 –6  l  –6    

260  395  530  

1 

20 
0,28 

2 0,073–0,439 0,111–0,667 0,149–0,895 
8 0,000286–0,0018 0,00043–0,0026 0,0006–(0,0035) 

2,2 
2 0,572–3,468 0,087–5,27 1,77–7,07 
8 0,0022–(0,0045) (0,0034)–0,021 (0,0049)–0,029 

40 
0,28 

2 0,572–3,468 0,87–5,21 1,78–7,07 
8 0,0011–(0,0068) 0,0018–(0,011) 0,0023–(0,0138) 

2,2 
2 2,324–13,83 3,53–21,0 4,74–28,19 
8 (0,0091)–0,055 (0,014)–0,083 0,0186–0,111 

50 

20 
0,28 

2 0,0014–(0,0088) 0,0022–(0,013) 0,00297–0,018 
8 0,000005–0,0003 0,00008–0,0005 0,00001–0,0007 

2,2 
2 (0,0117)–0,069 0,018–0,106 0,024–0,142 
8 0,00004–0,00027 0,00007–0,0004 0,0009–0,0006 

40 
0,28 

2 (0,0057)–0,035 (0,0087)–0,053 0,0012–0,072 
8 0,000023–0,00014 0,000036–0,0002 0,00005–0,0003 

2,2 
2 0,046–0,28 0,071–0,427 0,0948–0,572 
8 0,000182–0,001 0,00028–0,0017 0,00037–0,0022 

  0,15  
(  ) .  
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)  

    
 

.  N =     l, V  
D .   

 ÷ 28,19  ( ) 
 :  = –6    — 0,000286 ÷ 0,111     
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  N  . 

, N =   = –6  0,0014 ÷ 0,572  
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