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NOTE

USE OF LOECAL MATERIAL IN SEED-BED MIXES FOR PRODUCTION
OF SEEDLING FROM TRUE POTATO SEEDl

A. Sepahi and A. Mortazawibeck>

ABSTRACT

In 1984, twenty three treatments resulting from a factorial combination
of two methods of sowing i.e. in 100 ml plastic pots and in flats, with
9 soil mixes consisting of different proportions of decomposed manure,
sand and soil and a control (peat moss and sand) were compared. The 20
-40-40, 40-30-30, and 60-40-0 mixes resulted in a good emergence, seed-—
ling vigor, rate of survival and yield. These mixes were tried in an-
other experiment with the same sowing methods in Isfahan and Fereydan
in 1985. For Isfahan soil mixes of 60-20-20 and 40-30-30, preferably
in pots and for Fereydan the same mixes in either pots or flats can be
recommended.
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INTRODUCTION

Seed tubers represent 40-70% of the potato production cost (1);
moreover, in the developing countries seed tubers frequently
need to be imported (6). Many important potato diseases -such
as late blight, bacterial wilt and some 50 viruses are trans-
mitted through tubers (6). Only 100 grams of true potato seed
(TPS) is used instead of two tons of seed tubers to plant one
hectare (l). Moreover, of the four viruses and one viroid
known to be transmitted through TPS only the viroid PSTV could
be a problem (6). The potential use of TPS as an alternative
to using seed tubers has recently received attention. About
36 developing countries are undertaking TPS research (2). .Iﬁ
Iran, however, no work on TPS has been reported previously.
‘Transplanting seedlings is one of the common methods 6fqu5ing
TPS. It may be successful, especially in vegetable growing
areas, where farmers are experienced in handling seedlings (4,
5). One of the most important factors in the production of
TPS seedlings is the kind of seed-bed mix used. The recom-
mended mixture (1) is one part peat moss and one part sand
with some fertilizers added. Peat moss is not easily avail-
able- in developing countries, thus research on the use of
locally available material has been advocated (1, 3). Farm
vard manure is readily:avaiiable in Iran. Mal-effects due to
the use of fresh (3) and hiqﬁ salt content (7) manure have
peen reported. This work was carried out to find a suitable

seed-bed mix consisting of decomposed manure, soil and sand.
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MATERIALS AND METHODS
Experiment I

Twenty treatments resulting from a factorial combination of
two methods of sowing, n&mely in 100 ml plastic pots and in
flats, 5 cm deep, with ten different soil mixes were compared
in Isfahan in 1984. The ten mixes consisted of a control
i.e. 50% peat moss and 50% sand with the addition of the re-
commended fertilizers (1) and nine combinations of soil,
decomposed manure and sand in the proportions in dicated in
Table 2. No fertilizer was added to the nine mixes. Seeds
of Atzimba x R-128.6 were sown, five per hole, in the green-
house on March 20. In flats the holes were 6 cm apart. The
day and night temperatures were set at around 20°C and 15°C,
respectively. The seedlings of all the ten mixes were fer-
tilized with the recommended solution (1). Percent emergence
two weeks after sowing and at transplanting was determined.
The seedlings were transplanted in the field on Mayv 7, after
one week of hardening in the open. A visual rating on the
viger was given to the seedlings prior to transplanting. The
treatments were allocated to 10-hill-single row plots accod-
ing to a complete randomized block design with three replica-
tions. At harvest (Sept. 6), percent survival, yield per

hill and per m? were determined.

Experiment II

Ten treatments from a factorial combination of the two methods
of sowing and five different soil mixes were compared in
Isfahan and Fereydan in 1985. Soil texture and mean monthly

. temperatures for the two locations are presented in Table 1.

The five mixes consisted of a control (i.e., peat moss and
sand) and four mixes as indicated in Tables 3 and 4. The
seeds of R-128.6 were sown in the greenhouse on March 18 and
March 31, and were transplanted in Isfahan on April 20 and in
Fereydan on May 12, respectively. Percent emergence two

weeks after sowing was noted. Dry weight of samples of
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Table 1. Mechanical analysis and mean monthly temperature for Isfahan and Fereydan in 1985.

Mechanical analysis Mean monthly temperature °C
% clay % silt % sand April May June July Bugust September
Isfahan 35 46 19 16.3 20.2 26.6 28.7 25.0 23.8
Fereydan 29 34 37 - 13.8 20.0 22.4  19.6  16.5
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seedlings from different treatments were determined prior to
transplanting. A complete randomized design with four repli-
cations was used. During the growing season, diameter (D)
and height (H) of 25 of the hills in the border rows were
measured. The haulms were then cut off, dried and weighed.

Their volumes were estimated by

v [ 4ﬂ > 2] 12
= | — H(— ’
3 (2)]

which can be reduced to V = 0.52HD. Regression of haulm dry
wéight (W) on volume was calculated and used to estimate the
weight of individual hills (seven times in Isfahan and 10
times in Fereydan) throughout the growing season. At har-
vest, Aug. 8 for Isfahan and Sept. 3 for Fereydan, measure-
ments were taken on percent survival, yield per hill and
per m2, number of tubers per plant and average weight of
tubers.

RESULTS AND DISCUSSION
Experiment I

The analyses of variance showed no significant effect due to
sowing methods for any of the characteristics measured.
There was also no interaction between sowing method and seed
-bed mix. Means for the characteristics for the levels of
the two factors are presented in Table 2. The results indi-
cate a decrease in percent emergence (on the hill basis) due
to the use of manure in the seed-bed at the rate of 80%, an
effect also indicated by others (3, 7). Single degree free-
dom comparisons were made between treatments containing more
than 30% sand and others (except the control); and those
lacking manure and others (except the control). Elimination
of manure from the mix and addition of sand to the mix at
the rate of more than 30% decreased (significant at 1% level)
the percent survival in the field. The two effects are con-

founded, however, and no definite statement can be made in
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Table 2.° mebm_”. for characteristics measured for sowing methods and seed bed mixes, in Isfahan in 1984.

B ensrgencs Seedling’  Percent Yield Yield
g otment. factor two weeks at trans- vigor survival _..E.“_..luﬁu 2 (kg)
after sowing planting
Sowing method
Pots 53 96 3.1 79 157 0.52
Flats 53 94 2.3 78 162 0.53
Seed bed mix
% Soil % Manure % Sand
20 0 80 10 99 4.5 67c 106ef 0.29f
20 40 40 70 62 1.5 75bc 183bc 0.57cd
20 80 40 12 100 4.0 85ab 93f 0.32f
5 40 0 60 50 100 3.5 70c 129def 0.37ef
e 40 30 30 80 90 1.5 82bc 260a 0.87£
40 60 0 40 100 2.5 80bc 140cde 0.46de
60 0 40 - 40 100 4.5 71c 146cde 0.43e
60 20 20 . 70 99 1.5 81bc 172bcd 0.58¢
60 40 0 . 65 100 1.5 82bc 165bcd 0.56cd
Control (peat moss and sand) 95 91 1.5 92a 203b 0.77b

Tvean comparisons are done at 5% level using Student Newman Keuls' test.

+wm rating from 1-5, 1 being most vigorous.

T
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this respect. Of the nine mixes, 20-40-40, 40-30-30, 60-40
-0 and 60-20-20 resulted in the highest yields per hill and
per m? with relatively good emergence, seedling vigor and

rate of survival.

Experiment II

Regarding the sowing methods, sowing in pots resulted in
better survival in Isfahan (Table 3), whereas in Fereydan
(Table 4), sowing in flats was superior. This could be due
to less root disturbance in pots which is beneficial in the
relatively warm and dry climate of Isfahan. Under the cool
conditions of Fereydan, however, the amount of roots (which
was more in flats) rather than its degree of disturbance
resulted in better survival. As to the seed-bed mixes, in
Isfahan (Table 3), 40-30-30 resulted in good seedling vigor
(represented by dry weight), a high percent survival and
higher yield per plant and per m2 than other mixes except
the control. In Fereydan (Table 4), both 40-30-30 and 60-
20-20 mixes showed good results regarding seedling vigor,
pércent survival, yield per plant and per m2. It seems that
addition of manure at the rate of 40% resulted in a decrease
in percent survival in both locations (Tables 3 and 4).
Addition of sand caused an increase in the number of tubers
at both locations (Tables 3 and 4).

Regarding the rate of growth, different regression coeffi-
cients were compared by a t-test. At Fereydan, there was
no significant difference between pot and flat method of
sowing. The only significant differences at this location
were those between control and the 60-40-0 and 20-40-40
mixes (Fig. 1lb). In Isfahan the rate of growth of the pot
method of sowing was significantly higher than that of the
flat (Fig. lec). With respect to mixes, except for 60-20-20
and 40-30-30 which were not significantly different, all
other comparisons showed significant differences. The rate
of growth was closely related to vield per hill (Tables 3
and 4).



Table 3. Means' for characteristics measured, along with the equations for regression of growth on time for sowing

rathbds and saed bed mizes in Isfahan in 1985,

Emergence mmmmgm — Yield Yield No. of Average Regression
two weeks dry wt! survival EHHLHR_ alm (kg) chmmm of tubers equation of
after sowing (9) hill (g) growth on time
(%)
Bowing method
Pots - 43 0.9 6la 220 0.57a 4.7 47a w=29.6 + 1.37D
r=0.98%*
Flats 38 0.8 48a 212 0.44b 4.8 44b w=-20.8+1.02D
r=0.98**
Sead bed mix
% Soil % Manure % Sand
60 . 40 0 21 0.4 46b 155¢ 0.28d 3.6c 43cd w=-14.9+ 0.68D
r=0.98%%*
60 20 20 50 0.8 60a 210b  0.53c 4.7b 45bc w=26.8 + 1.28D
: r=0,98%*
40 30 30 49 1.7 62a 247p  0.64b 5.2ab 47b w=-25.6+1.24D
r=0.98%%*
20 40 40 20 0.7 40b 171c¢  0.28d 4.3b 40d w=-22.9+0.97D
r=0,98*%*
Control (peat moss and sand) 64 1.5 65a 297a 0.8la 5.7a 52a w=-35.9+ 1.80D

r= 0.97%*

*

Mean comparisons are done at 5% level using the Student Newman Keuls' test.

&
Tesedling dry wt measured at the end of the greenhouse period, prior to planting in the field.

*Eigrnificant at 1% level.
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Fig. 1. Estimated haulm dry weight in grams (ordinate)
depicted against days from transplanting (abscissa)
for different treatments in Fereydan (a and b) and
in Isfahan (c and d).
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CONCLUSION

For Isfahan soil mixes of 60-20-20 and 40-30-30, éreferably
in pots and for Fereydan the same mixes in either pots or
flats can be recommended. In general yields were lower
(about 1/2 in Fereydan and 1/4 in Isfahan) than those of the
conventional potato production in the two areas. ILower
yields in Isfahan is mainly due to late rlanting to avoid

a late spring frost common in the area and the advent of
warm weather right after. More work is needed on the choice

of suitable cultivars and cultural methods.
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