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Abstract. Two potato cultivars (Selanum 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 cultivars and missing tubers were less than 5%.
Deep planting affected plant emergence in spring than in fall season. Korrigane had significantly higher
yield in beth 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 hain 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-belit, and finger-fed will give the most even spacing assuming the seed
is rcasonably 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 cultivars 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.5.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 sub-
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 cm, respectively. Those variables were selected
as they were normally recommended to potato growers by M.Q. A [3]. Other cul-
tural practices, i.e., irrigation, fertilization, pests and weed control were performed
as normally recommended [3].

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 (S, p. 105], and tuber physical properties;
(length, width. thickness, and static coefficient of friction at different surfaces) were
carrted 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 ¢m and 29.2 + 3.5 cm for Ajax and Korrigane,
respectively. This spacing reflected 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 secd tubers during planting for both cultivars were less
than 5%,

Percentages of plant emergence (Tabie 1) 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 reflected 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 effect on total tuber yield according to growing season
(Table 2). Depth of placing seed tubers did not reflect yield significance in spring. On
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Table 1. Percentage of emerged plants after eight weeks from planting

Depth, cm
Season Caultivar
12 20

Ajax 94.0+11.51 90.0 £ 6.01
Spring

Korrigane 850+ 3.31 53.0+6.76

Ajax 80.0+ 3.71 84.0*+3.36
Fali

Korrigane 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

Spring Fall

Treatiments

gm/plant Ton/hectar gm/plant Ton/hectare
Cultivar
Ajax 121.52b 5.400b 371.44b 16.507b
Korrigane 208.42a 13.262a 724.24 3 32.185a
Planting depth
12em 228.70a 19.163 4 505.63b 22.4700
20cm 191.24a 8.499 4 590.06a 26.222a

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

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 yield/ha of both growing seasons (Table 3). This interaction suggested that
cultivars responded differently with regard to planting depth and growing scason.
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 cm) 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. Effect of cultivar 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 depth (12 ¢m)

Ajax 90.39¢ +.017¢ 367.62¢ 13.671¢
Korrigane 367.00a 16.310a 703.63a 31.269a
Planting depth (20t cm)

Ajex 15265 be 6,784 be 433.25b 19.342b
Korrigane 229.83h 10.214 b 7i4.86a 33.067 a

Means with the same letter in each column are not significant at 0,03,

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 vield 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/em? for Ajax and 1.11 gm/cm? 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 1 =12 ¢cm 2=20cm.
Grades 1 =gize 1>50mm 2 = size 2, 35-50 mm
3=Size 3, 28-35mm 4 == size 4 << 28 mm
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Table 4. Static coefficient of friction, sliding (Si) and rolling (Rol). expressed in degrees on different surfaces

for Ajax*.

. Wt Smooth sur. Plastic bag Galv, sheet Metal net
Size gram Si Rol Si Rol Si Rol Si Rol

28-33mm 19.6 - 14 e 13.5 - i4 - 8

19.7 - 19 - 11.5 - 7 — 8
2hT - 7 - 10 - 4 - kIR

27a - 13.5 - 17 - 12.5 - 4

356 - 16.5 - 17 - 16 b

35-300mm 387 19,5 h 6 11 16 11 I8 9

R 14 4 24 12 14).3 N 22 i+

6Ly 17 11 15 Y 15 12.5 24 7

NAL0 19 3 21 O 19.5 5 25

™l 20 14 26 I8 21 A 26 13

= 5S0mm 1053 18 H 24 14 24 9 18 10
1126 34 8 24 15 20 15 22 0.5

R [ET N 265 13 I8.5 14 25 10
1436 N I 23 10 20 9 22 8.5

193 16 12 23 11 20 14 22 8

“ The unmarketable grade {25 mm) was not listed.
* No measurement recorded

Tabie 5, Static coefficient of friction. sliding {Si) and rolling (Rol}, expressed in degrees on different surfaces
for Korrigane™®,

X Wi Smooth sur. Plastic bag Galv. sheet Metal net
Size gram Si Rol S Rol Si Rol St Rol
26-35 mum 202 20 15 22 1% n 17 45 12
RER| 14 1 18 14 (8 Y 30 8
230 12 f 1S 12 16 9 35 12
236 I8 s 21 12 2 8 45 5
6.3 19 9 23 10 24 8 35 7
35-50mm 29.8 19 3 15 10 14 10 29 9
399 15 N 0 9 17 4 19 4
A7 1% 7 28 10 20 9 28 7
87.4 g 11 2 5 19 [ 23 i2
948 15 9 23 1 17 1 29
> SOmm 6.2 0 10 27 14 19 10 26 19
1582 20 8 20 (3 (9 9 28 H
l60).5 19 10 7 14 20 14 25 13
1992 27 12 24 14 19 10 30 (2
2887 2 10 25 10 2 10 27 12

* The unmarketable grade (28 mm) was 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.
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