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Abstract. Two potato cultivars (Solanum tuberosum L. subsp. tuberosum), Ajax and korrigane, were 
selected to investigate the influence of two planting depths, 12 and 20 cm on yield and physical properties 
of tubers. 

Planter was efficient in placing seed tubers, for both cuJtivars and missing tubers were less than 5%. 
Deep planting affected plant emergence in spring than in fall season. Korrigane had significantly higher 
yield in both growing seasons compared with Ajax. The best interaction for yield was Korrigane X 12 cm 
in spring and with 12 or 20 cm in fall. Static coefficient of friction was measured and it was found that the 
sliding coefficient was greater than rolling coefficient for both cultivars. There was no effect of planting 
depth on other physical properties for both cultivars. 

Introduction 

Potato acreage has increased dramatically during the last two decades in many reg
ions of the world. In Saudi Arabia, the acreage has increased from 515 ha in 1983 to 
2298 ha in 1990 [1, p. 22). Several cultivars were introduced and various cultivation 
techniques have been applied to improve yield and quality characteristics of the tub
ers. Planting depth is one of the important factors affecting yield and quality charac
teristics. The planting depth is chosen according to the soil condition. On lighter 
soils, deeper planting is usually possible and may be desirable in order to minimize 
the need for subsequent ridge building operation [2, p. 372]. Depth of 10 to 15 cm is 
recommended in most soil types in Saudi Arabia. [3, p. 4]. 

Planters can be classified into six basic types in accordance with their metering 
mechanism, i.e. hand-fed, cupfed, fiat-belt-fed, moulded-belt-fed, multi-belt-fed, 
and finger-fed [4, p. 55]. On the other hand, the positive planter mechanism as cup-
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fed, moulded-belt, and finger-fed will give the most even spacing assuming the seed 
is reasonably closely graded [4[. 

This study was undertaken to evaluate two planting depths using potato planter 
with positive feeding mechanism. Also, to investigate yield and tuber physical prop
erties of two potato eultivars planted mechanically. 

Materials and Methods 

This study was carried out during two growing seasons (spring of 1990, and fall 
of 1990/91) in the Agricultural Research and Experiment Station, K.S. U., at Dirab, 
Riyadh, Saudi Arabia. Sandy loam soil plots were used in this study. Whole seed tub
ers, average seed weight, of 45 g for Ajax and 80 g for Korrigane were planted at two 
depths; 12 and 20 cm. 

Seedbed preparation was done using mouldborad plowing disc harrowing and 
levelling. Planting was done on 21st. Jan. 1990 in the first season and on 24th Sept. 
1990 in the second season. Seed tubers were supplied by the Ministry of Agriculture 
and Water (M.O.A.). 

A split plot design was used with three replications in the first season and four 
replications in the second one. Main plots were devoted to planting depths and suh
plots were devoted to cultivars. 

For both seasons, planting speed, seeding rate, and row spacing were kept con
stant at 4 km/hr, 2500 kg/ha, and 75 em, respectively. Those variables were selected 
as they were normally recommended to potato growers by M.O.A. [3J. Other cul
tural practices, i.e., irrigation, fertilization, pests and weed control were performed 
as normally recommended [3J. 

Experimental data 

The following measurements were made: 

1. The planter efficiency was evaluated by measuring the distance between 
seed tuber in the row and the number of seed tubers in each row. 

2. Plant emergence. 

3. Tuber yield, harvesting was done by hand after 120 days from planting for 
both seasons. 
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After harvest, the total tuber yield was determined and the tubers were graded 

as follows: 

a. size 1; tubers larger than 50 mm in diameter. 

b. size 2; tubers of 35-50 mm diameter. 

c. size 3; tubers of 28-35 mm diameter. 

d. size 4; tubers less than 28 mm diameter. 

(the marketable sizes are 1 and 2). 

Total number and percentage of tubers in each size grading were determined. 

Tuber density and moisture content [5, p. lOS], and tuber physical properties; 
(length, width. thickness, and static coefficient of friction at different surfaces) were 
carried out according to the standard procedures [6, p. 328]. 

Data were statistically analyzed and the mean separation was done by the least 
significant difference at 0.05 level [7, p. 377]. 

Results and Discussion 

The measurement of the distance between seed tubers within rows revealed that 
the mean distance was 32.9 ± 10.2 cm and 29.2 ± 3.5 crn for Ajax and Korrigane, 
respectively. This spacing reffected a good efficiency of the planter in placing tubers. 
High standard deviation for Ajax than Korrigane resulted from missing seed tubers 
during planting which could be attributed to clogging of the feeding housing and it 
was greater for Ajax than in Korrigane since the latter had reasonably larger seed 
tubers. However, the missing seed tubers during planting for both cultivars were less 
than 5%. 

Percentages of plant emergence (Table I) were affected by planting depth and 
cultivar in spring season. Seed tuber placed deeper resulted in lowering the plant 
emergence. In fall season, planting depth had, more or less, no effect on plant 
emergence, but Korrigane was better in this respect. 

Cultivars reffected significant difference in tuber yield of both growing seasons 
(Table 2). Korrigane in both plantations produced more tuber yield/plant and yield 
per hectare compared with Ajax. 

Planting depth had varied effcct on total tuber yield according to growing season 
(Table 2). Depth of placing seed tubers did not reffect yield significance in spring. On 
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Table t. Percentage of emerged plants after eight weeks from planting 

Depth, em 
Season Cultivar 

12 20 

Ajax 94.0± 11.51 90.0 ± 6.01 

Spring 

Korrigane 85.0± 3.31 53.0 ± 6.76 

Ajax RO.O ± 3.71 H4.0 ± 3.36 

Fall 

Korriganc 99.0 ± 5.48 92.0 ± 5.13 

Values represent mean ± sd 

Table 2. Effect of planting depth on tuber yield per plant and yield per hectare of potato cultivars 

Treatments 

Ajax 

Korrigane 

Planting depth 

12cm 

2Ucm 

gm/plant 

121.52 b 

298.42 a 

228.70a 

191.24a 

Spring 

Ton/hectar 

5.4110 b 

13.262a 

[0.163a 

8.499 a 

gm/plant 

371.44 b 

724.24 a 

505.03 b 

590.06a 

Means with the same letter in each column are not significant at 0.05. 

:Fall 

Ton/hectare 

16.507 b 

32.185 a 

22.470b 

26.222 a 

the other hand, significant effect of planting depth on potato yield was markedly 
observed in fall plantation. Deeper placement of seed tuber resulted in more tuber 
yield per plant and per hectare. This increase in tuber yield is probably due to sea
sonal changes during growing season [8, p. 67]. 

Significant cultivar X planting depth interaction was observed for tuber yield! 
plant and yieldlha of both growing seasons (Table 3). This interaction suggested that 
cultivars responded differently with regard to planting depth and growing season. 
Ajax productivity was not affected by planting depth in spring plantation, but deeper 
placement of tuber was significantly preferred for the cultivar in fall season. Kor
rigane at shallow planting (12 em) produced higher yield than at deeper planting, in 
the spring. However, in fall there was no effect of planting depth on its yield. Gener-
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Table 3. Effed of cuItivar x planting depth interaction on tuber yield per plant and yield per hectare 

Spring Fall 
Treatments 

gm/plant Ton/hectare gm/plant Ton/hectare 

Planting de2th (12 cm) 

Ajax 90.39c .. LOI7c 3()7.62c [:\.671 e 

Korrigane 367.01 a 16.310 a 7(13.63 a 31.269 a 

Planting de2th (20 em) 

Ajex 152.65 be 6. 7H4 be 435.25 h IY.342 h 

Korrigane 229.83 h W.214b 744.80<.\ 33.067 a 

Means with the same letter in each column are not significant at {j.05. 

ally, the best interaction for tuber yield was Korrigane X 12 cm in spring and Kor
rigane X 12 or 20 cm in fall season. 

The distribution of total yield into size grading is shown in Fig. 1. The yield of 
the marketable tuber sizes (size 1,2) in fall season was more than 75% of the total 
tuber yield, while it was 25% of total yield in spring. Fall crop was significantly higher 
than spring crop and it was higher for Korrigane than Ajax. Planting depth has no 
effect on marketable yield. 

The postharvest measurements of tuber physical properties were taken in the 
laboratory. The average moisture content of tubers was 81.8 and 82.1 % for Ajax and 
Korrigane, respectively in spring season, while it was 82.8 and 83.2% in fall. The 
average tuber density was 1.12 gm/cm3 for Ajax and 1.11 gm/cm3 for Korrigane. 

The coefficient of static friction, sliding (Si) and rolling (Rol), was measured 
using different surfaces of different frictions. The results were recorded in degrees 
and listed in Tables 4 and 5. The sliding angles were always greater than rolling angles 
for both cultivars. For Ajax, there was no sliding angle for the grading size between 
28 to 35 mm. That was mainly due to the spherical shape as well as the small size of 
tubers. It was also found that the marketable size had larger angles with all surfaces 
tested. The angle of any surface could be affected by the weight of tuber. Also, the 
angle increased by increasing the tuber weight. The coefficient of static friction; as 
shown in Tables 4 and 5, would depend entirely on the roughness of the surface and 
on the tuber shape and weight. 
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Fig. 1. Weight of each size as a percentage of total yield as affected by planting depth for Ajax and Korri

gane in both growing seasons. 

Planting depth I = 12 em 2 = 20 em. 
Grades 1 = size 1> SOrum 2 = size 2, 35-50 rum 

3 = Size 3, 28-35 mm 4 = size 4 < 28 mm 
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Tahle..t. Statk roeffident of friction, ~liding (Si) and rollfng (Rol), exprc-;sed in degrees on different surfan's 
for Aja:\". 

Size 
Wt Smooth sur. Plastic bag 

gram Si Rol Si 

2S-3.5 mm 11),6 I. 
197 19 
.:'.n. -
::7,.5 13 . .5 
_,S, fi 16 . .5 

3.5-5()mm :'t-L7 19,.5 ; 26 
5112 I'} " '" hll.Y 17 II 15 
:"'h.11 19 j 21 7, I 2(1 I. '6 

> :illmrn III." .' 1,-": " 2. 
11.2.h 16 H '. 1 '--I," 111 :' :-'.:' 2(1.5 
1.+.5 n IS , 7' -, 
19:' '" 12 .2J 

The unIllarketahk' grade (2;-, mIll) \\a~ nut li.,leu. 
> :"\0 mca"uremellt fecorued 

Rol 

13 . .5 
11..5 
III 
17 
17 

II 

" 9 
(, 

Ix 

III 
L'i 

I.' 
III 
II 

Gal\'. sheet Metal net 
Si Rol Si Rol 

I. ~ 

7 H 

• 3 . .5 
12.5 I. 
16 H 

16 II IR 9 
I(L)" , " I. 
I." 12.5 2.s 7 
19.5 ; 25 R 
21 .' 26 I; 

20 9 IH III 
20 L'i .22 l).) 

IS . ." I. 2" III 
2() 9 22 .s.5 
20 I. 22 H 

Table 5. Static coeffident offriction, sliding lSi) and rolling (Ro)), expressed in degrees on different.~urfaces 
for Korrigane*. 

Wt Smooth sur. Plastic bag Galv. sheet Metal net 
Size 

Si Rol Si Rol Si Rol Si Rol gram 

2S-.':imm 20.2 2U 1.5 22 IX 22 17 45 12 
::::;, I I. • 18 10 18 9 30 8 
2_~ 1 I: h 1.5 " Ih '} 35 12 
2:'.6 Ix ; 21 12 20 8 45 5 
26.:' 19 9 23 10 24 H 35 7 

35-,'i()mm 2Y S 10 ; 15 10 I. 10 29 9 
:'l),_) I:' , ]0 9 17 9 ]9 9 
h7.b " 2S III 2() 9 28 7 
R7,'+ 20 II :. J5 19 II 23 12 
9.+.1\ 15 'J 23 II 17 10 29 14 

>.5lJrnm ]{Jr..:: ::(1 III 27 14 ]9 III 26 10 
l)"K.2 20 R 10 1.1 19 9 28 9 
I hll . ." 19 III 27 I. 21l 14 25 D 
1'-)\),2 27 12 2. I. 19 10 30 12 
28g, -; 77 10 2) III 22 III 27 12 

'The unmarketable grade (2K mm) wa" not listed 
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The sliding static coefficient of friction was always greater than the rolling static 
coefficient, for both cultivars. However, there was no effect of planting depth on the 
coefficient of friction and other physical properties. The determination of coefficient 
of static friction could be of great help during the handling, transporting, and storage 
process of potato as well as for the design of mechanical harvesters. 

Acknowledgement. The authors wish to thank the staff of the Saudi Potato Develop· 
ment Program in the Ministry of Agriculture and Water, Riyadh, for supplying seed 
tuber used in this study. 

References 

[1] Ministry of Agriculture and Water, Riyadh. Stati.~tics Year Book, 1990. 

[2J Harris, P.M. The Potato Crop, the Scientific Basis for Improvement. London: Champan and Hall 
Ltd., 1978. 

[3] Ministry of Agriculture and Water, Practical Guidebook of Potato Planting Mechanization in the 
Kingdom of Saudi Arabia, 1988. 

[4] Bishop, C.F.H. and Mounder, W.F. Potato Mechanization and Storage. Suffolk: Farming Press 
Limited,1980. 

15J Mohsenin, Nuri N. Physical Pmpaties of Plant and Animal Materials. New York: Revised edition. 
Gordon and Breach Sci. Pub., 1986. 

[6] Buyanov, A.l. and Voronyuk, B.A. Physical and Mechanical Properties of Plants, Fertilizers and 
Soils. New Delhi: American Publishing Co. Ltd., 1985. 

[7J Steel, R.G.D. and Torrie, J.H. Principles and Procedures of Statistics. 2nd ed. New York: McGraw 
Hill. 1980. 

[Xl Z<.iag, D.E.V. Tilt' Potato Crop ill Saudi Ambia. Riyadh: Ministry of Agriculture and Water. 1991. 



'lielLl and Physical Properties .. 

~Ua:J1 ':"'\,;.J..u ~I ':"'~IJ J.,....,..J.I ~ ~I.J)I .;.s- ~t; 
•• """.J J.J..J • ,,1 .... .J.r , • .J.J.M...JI ,J,I~ 

,,,A)I '>r-- dlll .... t..- ,<;0)14)5 ,:iA)I.c...,J.;J1 r' I/fI/f ,,;1,.;.11 cbyl r' '" 
<'>....-11 ",r11 4SJ..11 

~ ~b '--I)..tl :';~..J.,5J ..,.sL,,-1 l.."J u--loLkJI Cr' ~ co.A')' ",I)j c:...1 . ~I ..,...,:..t.. 
,.liS" ~I; ",1))1 ;JI..:..;15 ..LiJ . ~L).ill ~I ~.UG J.,........tl J.- (,""""",y. J ('"""""'\ Y "'1))1 

..:..;I5J ."/0 Cr' Jil ..wJ1;c,....; ..:..;I5J ,~I Cr' jsJ -,....-LlI J....o.lI J.- ~L)..tll c:"J -j <,ll.. 

('"""""'}I -j ~ J.-I "'")~ ~)I ('"""""'}I -j ~L;~I <....,.-; J.- ~.....;i ..Li ('"""""' y. ~ J.- '-A.;JI 

,,15 ..LiJ . ..,.sL,,-1 .....i.:....o ~ i.;).i.lL 0:-}1 'YS -j .)~..J.,5 .....i.:....o Cr' 9l.. CL:;~I .)I5J '~.J-I 

} ~)I ('"""""'}I -j ('"""""' \ Y ~ J.- tu)1 .)4:).,5 .....i.:....o..s..tl yo J~ '-,-:.IL cYlA:i ~I 
..LiJ ~L).ill ~I.c.., ~I !l~ ~I J-l.... ...... Y r" 12 . ~.J-I ('"""""'}I -j ('"""""' y. JI \ Y ~ J.

J....o.l..ib !lL:... ~ fJ . ~I Cr' JSJ V.J.:l1 J-l.... Cr' J.-I .)15 J~ j~1 J-l.... .)1 .GcJ 
. ~I Cr' ..sl ~L)..tl ~I ~UI J.- ",1))1 




	
	
	
	
	
	
	
	
	
	

