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cm distance and depth. In field, the roots of monoliths were 
t,- cacfully qwated from the soil and washed under a jet of 
k-c - -ising a 4 mm mesh sieve. Subsequently, fresh roots 
I:. . i.-( wat washed in the laboratoty, classified into two, 2 mm 

rad > 2 mm diameter, and oven-dried at 65'C. Root weight ft: : 
6.;. * I, - density (gt0.5 m3) was obtained from the estimated dty 
5' , weight divided by the monolith volume. For estimation soil 

'. moisture, soil samples were collected 24 hr after irrigation 
.'. in drip fertigation and 48 hr after irrigation in basin and 
.> 
. methods. Soil moisture content was estimated by 

gravimetric method and expressed as per cent on dry weight 
basis. 

Horizontal spread of root system was more in case of 
drip fertigation (135-144 cm), while it was only 127 cm in 
case of sprinkler and 121 in cm basin methods (Table I). 
Rooting depth was also more in drip fertigation (101-136 
cm) than in basin and sprinkler method (77-78 cm). Basin 
irrigation, ie flooding the surface caused roots to grow 
near the ground surface rather than to grow in the deeper 
layers. Similar observation was made under sprinkler 
irrigation also. The results of root studies revealed that 
arecanut roots were not uniformly distributed throughout 
the soil profile and the root system was not limited to a 
small zone that surrounded the dripping plane. Roots 
declined with depth and their horizontal distribution was 
strongly affected by the wetting pattern of the irrigation 
system. This might have increased the root biomass. Similar 
observations were made by Klepper (1991). 

Drip fertigation resulted in production of higher fine root 
biomass (3&43%) than drip + 100% NPK soil application 
(33%). basin (22%) and sprinkler (21 %).The drip fetigation 
has contributed to fine root proliferation, while natural 
precipitation of more than 3000 mm received during 
monsoon season from June to September wetting the entire 
profile would have resultedin better mot distribution. Further 
the root: shoot ratio was found better with drip fertigation as 
compared to other irrigation methods. This agrees with a 
previous report on mot distribution of young arecanut palm 
in the same experiment that drip fertigation in arecanut 
resulted in higher root mass and more horizontal mot spread 
along dripping plane (Sujatha and Haris 2000). 

Weight density of hoth fme and thick roots at varied soil 

depths and distances from the hase of the palm was 
significantly influenced by the different irrigation methods 
(Tahle 2). The density of fine roots (gl0.5 m3) in basin (0.6) 
and sprinkler (17.5) irrigation methods was negligible beyond 
50 cm horizontal distance from the hase of the palm when 
compared to dripfertigation (553-771) and drip + 100% NPK 
soil application (445). Similarly root density (gl0.5 m') at 
&SO cm soil depth was higher in drip fertigation ( 2 6 6 4  
3871) and drip + 100% NPK soil application (2 126) over 
sprinkler (1604) and basin irrigation (901). At 5&1W cm 
soil depth reduction in fine mot production was maximum 
with sprinkler irrigation. However the reduction under basin 
irrigation was negligible. Under drip fertigation and drip + 
100% NPK soil application, even though reduction was 
observed, the density was still higher compared to other 
method of irrigation. Shivakumar et a/. (2002) also noticed 
increaseddty weight of feeder roots under drip and fertigation 
compared to furrow irrigation method in mulbeny (Moms 
alba L.). 

Drip fertigation at 100% NPK resulted in significantly 
higher root production than drip fenigation, drip + 100% 
NPK soil application and basin and sprinkler imgation 
methods. Maximumdistribution of roots, hoth fme and thick. 
was noticed with in 50 cm radius from the hase of the palm 
and decreased at 5&1W cm distance and depth in all the 
treatments. In drip fertigation with different fertilizer levels, 
weight density of fine roots was maximum with 100% NPK 
(13 833 gl0.5 m3), followed by 75% NPK level. With increase 
in distance from the hase of the palm, the root weight density 
decreased. The extent of decrease was more with basin 
irrigation, followed by sprinkler imgation compared to drip 
fertigation. This can be attributed to direct and efficient 
supply, especially phosphorus to the mot system throughout 
the post monsoon season in drip fertigation. Application of 
phosphorus to small surface area through drip increases the 
phosphorus concentration in soil preferably more than 
P-fixing capacity of soil thus enhancing root development 
(Bar-Tal et al. 1990, Levinson and Adato 1991). Previous 
studies in the same experiment showed that adoption of 
fertigation places nutrients in active root zone, besides 
maintaining favourable soil moisture level resulting in much 
greater movement of phosphorus and potassium (Bhat et al. 

Table 1 Root characteristics of arecanut palms as influenced by drip femgation, basin and spridler irrigation methods 

Parameter 

Maximum rooting length (cm) 
Maximum rooting depth (cm) 
Total root weight (kdpalm) 
Total shoot weight (kg/palm) 
Root: shoot ratio 
Fine roots ($6) 

100% NPK 
fertigation 

75% NPK 
fertigation 

50% NPK 
fertigation 

100% NPK 
soil application+ drip 

Basin Sprinkler 
irrigation irrigation 



Table 2 Rwt weight density (gm.5 m3) of arecanut at different soil depths and distances from the baas of the palm in 
different irrigation methods 

Irrigation method 

0-50 5G100 

Fine Thick Total Fine Thick Total Fine Thick Total . . 

Feni-drip SO%NPK G50 
5G100 

Mean 
Feni-drip 75%NPK G50 

5G100 
Mean 

Fefli-drip IOWNPK G50 
5C-100 

Mean 
Drip +I0096 NPK soil application 0-50 

50-100 
Mean 

Sprinkler G50 
5G100 

Mean 
Basin irrigation G50 

5G100 
Mean 

Fine mots Thick mots 
- 

S E m  CD (P=0.01) SEm+ CD (P=0.01) 

Total 

DeptNdistance 4.19 16.02 5.07 19.41 
Irrigation method 7.26 27.75 8.79 33.61 
Irrigation vs depthldistance 10.26 39.24 12.43 47.53 
Depth vs distance 5.92 22.62 7.18 27.44 
Irrigation vs distance vs depth 14.51 55.49 17.58 67.22 

2007). Significant correlation between root weight density 30 d r i p  fertigation 
of fine mots and soil depth (RZ = 0.816)ldistance fmm the oBasin 
base of the palm (RZ = 0.607 and 0.924) further substantiates 25 

these results. Previous reports also show a positive response 
of RLD or mot biomass to fertilization (Hebbar et al. 2004, g-20 - 
Coleman 2007). The weight density of both fine and thick 2 
mots was more along dripping plane than along non dripping '5 

plane at &SO cm soil depth irrespective of drip fertigation ? 
treatments. While at 50-100 cm soil depth considerable lo 

reduction in mt weight density was noticed in both dripping 
and non dripping planes. 5 

Soil moisture (Fig 1) and root distribution data indicated 
that the root distribution was strongly influenced by the 0 

irrigation method followed. In drip fertigation method, the 1 0-30 cm depth 1 30-60 cm depth 1 60-90 cm depth 1 
moisture availability along the horizontal plane up to 90 cm Soil depth and 
distance and up to 60 cm depth (22-27%) was higher than distances 

field capacity (18-22%) leveI of the soil. In basin and Fig 1 Soil moisture content (%I  in arecanut basin as influenced 
sprinkler irrigation methods, soil moisture availability by different irrigation methods (a, band - G30, 3M0 and 6G 
reduced considerably compared t o  drip fertigation. 90 ., distance resoectivelv, ~ ~ ~~~~ -~~ r ~ ~ -  2 

Favourable soil  moisture levels and uniform water 
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The results revealed that there was a change in rooting Bar-Tal A, Bar-Yosef B and KaRafi V 1990. Pepper seedling 
response to steady and transient nitrogen and phosphorus supply. 

pattern of arecanut with different irrigation methods and root Agronomy Journal 82: 600-3. 
distribution is strongly influenced by moisture and nutrient Bhat Ravi, Suiatha S, Upadhyay A and Ashalacha V. 2007, 
availability. Drip fenigation was found to improve the root Phosphorus and potassium distribution as influenced by 
distribution and fine root production as compared to basin fertigation in arecanut rhirosphere. Journal ofPlantarion Crops 
and sprinkler irrigation. 35 (2): 68-72. 

Bohm W. 1979. Methods of Studying Raor Systems. 194 pp. New 

SUMMARY York: Springer-Verlag. 
Caswr B Band Jackson R B. 1997. Plant competition underground. 

Annual Review of Ecology arul Sysytematirs 28: 545-70. 
As pan a long-tem s m d ~  On fertigation initiated Coleman M. 2007. Spatial and temporal djsuibution 

in 19%. the root distribution of arecanut was examined in in developing stands of four woody crop species grown with 
April-May 2005 in 50% NPK, 75% NPK and 100% NPK drip irrigation and fertilization. Plant and Soil 299: 195-213. 

~ - 

fertigation at 10 days interval, 10070 NPK soil application Hebbar S S. Ramachandrappa B K. Nanjappa H V and 
with drip irrigation, basin and sprinkler irrigation methods. Prabhka M. 2004. Studies on NPK drip fertigation in field 
Horizontal spread of root system was more in drip 
fertigation (135-144 cm), while it was only 121 cm in case 
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