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ABSTRACT

This study was carried out in Erzurum in 2015 and 2016 to determine the effects of pre-shooting
and planting times on some quality characteristics of potatoes. In the experiment, there were four
different pre-sprouting (23 March, 3 April, 23 April, and Control), three planting times (5, 15, and
25 May), and two varieties (Binella and Slaney). The experimental design was the “Randomized
Complete Blocks Design” in “Split Split Parcel” arranged as three planting times (5th, 15th, and
25th days of May), two varieties (Binella and Slaney), and four pre-shooting times (March 23, April
3, April 13, and Control) with four replications. According to the average of the trial factors, there
was a statistical difference between the years in terms of tuber specific weight, dry matter, starch,
protein ratios, and chips yield, but there was no difference in terms of chips’ oil absorption rate.
According to the pre-shooting times, the highest dry matter, protein, chip ratio, and oil absorp-
tion rates of the chips were determined in the application on March 23, while the specific gravity
and starch ratio were determined from the application on April 3. According to the planting times,
the maximum specific gravity was determined in the 5th and 15th May plantings, the oil absorp-
tion rate of the dry matter and chips was determined on the 3rd of April, and the protein ratio was
determined in the 25th of May plantings. The specific gravity, dry matter, starch, and oil absorp-
tion ratio of chips were higher in Slaney variety, and protein ratio was lower than Binella variety.
As a result, although there is no difference between pre-sprouting and planting times, there were
differences between cultivars in terms of pre-sprouting time and planting time for high chips
productivity and chips efficiency and low oil absorption rate of chips, and accordingly, among the
examined cultivars, Slaney cultivar took longer time than the other cultivars. it has been sug-
gested that a period of pre-sprouting should be required and a later planting should be done.

Keywords: Planting time, potato, pre-sprouting, quality

6z

Bu galisma, patatesin bazi kalite ¢zellikleri izerine 6n stirglinlendirme ve dikim zamanlarinin etki-
lerini belirlemek amaciyla 2015 ve 2016 yillarinda Erzurum’da yapiimistir. Denemede dort farkli
onsurglinlendirme (23 Mart, 3 Nisan, 23 Nisan ve Kontrol) t¢ dikim zamani (5, 15 ve 25 Mayis) ve
iki cesit (Binella ve Slaney) bulunmaktadir. Deneme “Sansa Bagl Tam Bloklar” Deneme Deseninde
“Bolinen Bolinmus Parseller” diizenlemesine gore 4 tekrarlamali olarak kurulmustur. Deneme
faktorlerinin ortalamasina gore, yillar arasinda yumru 6zgul agirhidi, kuru madde, nisasta, protein
oranlari ve cips verimligi yontinden istattistiki olarak farklilik olup, cipsin yag ¢cekme orani yoniin-
den farklilik olmamistir. On siirgiinlendirme zamanlarina gére, en fazla kuru madde, protein,
cips orani ve chipsin yag ¢ekme oranlari 23 Mart uygulamasinda, 6zgil agirlik ve nisasta orani
ise 3 Nisan'daki uygulamadan tespit edilmistir. Dikim zamanlarina gore en fazla 6zgul agirlik 5 ve
15 Mayis dikimlerinde, kuru madde ve chipsin yag ¢gekme orani 3 Nisan, protein orani ise 25 Mayis
dikimlerinde belirlenmistir. Slaney ¢esiinin 6zgll agirlik, kuru madde, nisasta ve cipsin yag cekme
orani Binella gesidine gore yliksek, protein orani ise diislik bulunmustur. Sonug olarak, on stirgiin-
lendirme ve dikim zamanlari arasinda farklilik olmamasina ragmen, ytiksek cips verimliligi ve cipsin
distk yag ¢ekme orani igin 6n sirginlendirme siresi ve dikim zamanlari bakimindan gesitler
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arasinda farklilik oldugunu, buna gore incelenen cesitlerden slaney cesidinde diger cesitlere gore daha uzun slre on sirglinlen-

dirme ve daha geg dikim yapiimalidir

Anahtar Kelimeler: Dikim zamani, patates, 6n stirgtinlendirme, kalite

Introduction

Potato is an important food for human nutrition. Especially water,
dry matter, starch, protein, minerals, and vitamins make potato
an important nutrient (Esendal, 1980). It has important place in
agricultural enterprises, and its production requires more labor
force, for example, it needs hoeing during the growing period,
compared to other field products so it enables employment in
agricultural enterprises.

In order to obtain high yield per unit from potato, one of the most
important factors is to use high-quality seed tubers in addition to
applying practices such as irrigation, fertilization, pre-sprouting,
haulm killing, and planting time. These cultural practices have
important effects on the quality of potatoes.

Studies on the subject, the negative effect of late planting on
some quality parameters of tuber potatoes such as dry matter
and starch content, and cooking quality can be eliminated with
pre-sprouting (Lunden, 1944). Pre-sprouting treatment can give
the producers at least a 2-week or more advantage of growing
potatoes; especially in short-season climate, it may provide a sig-
nificant benefit for early planting and the longer growing season
because the seed tuber potatoes are ready for planting.

A lot of research has been carried out that states that there are
positive and negative aspects of early planting and pre-sprout-
ing on quality characteristics of potatoes. According to Emilson
(1950), the content of starch increases more than dry matter due
to pre-sprouting. Kara and Unal (1991) stated that pre-sprouting
date has no effect on tuber specific gravity, dry matter, and pro-
tein, it has effect on starch content and chip yield. As the date of
pre-sprouting delays, the rate of starch decreased and the chips
productivity of sprouted was less than that of non-sprouted.

Kara et al. (2005) practiced pre-sprouting on seed tubers on
different dates (15 March, March 30, April 14, and Control) in
Erzurum. They stated that pre-sprouting has effect on protein
content, it has no effect on dry matter and starch content, and it
is suitable that seed tubers can be pre-sprouted under Erzurum
conditions in 14 April.

Taskiran (1988) stated that planting date has no effect on dry
matter rate of tuber, and Kara et al. (2002) detected that planting
date has no effect on tuber dry matter, protein, chips yield, and oil
absorption ratio of chips.

Akeley et al. (1955) stated that an early planting date increases
the dry matter content of tubers and high-quality chips are
obtained. Koch et al. (1969) detected that late planting decreases
tuber dry matter and quality. Also, Giinel (1976) detected that
the late planting date delays the dry matter rate and chip yield
decreased gradually, and it has no effect on the starch, protein,
and oil absorption ratio of chips.

This study was carried out to determine the effects of pre-sprout-
ing date and planting date on potato quality characteristics of
potato cultivars.

Methods

Experimental Site and Materials

This study was carried out at Atatlirk University, Faculty of Agri-
culture Experimental field in years 2015 and 2016. In the studies,
cultivars of Binella and Slaney were used for their high adapta-
tion and high yield, resistance to disease, technological charac-
teristics. For fertilization, 24 kg nitrogen, 6 kg phosphorus, and
5 kg potassium were applied as pure substance per decare
(Ilisulu, 1986; Oztlirk, 2001).

Climate Properties

Between May and September, which is the vegetation period of
potato in Erzurum, total rainfall was 285.1 mm in 2015, 303.7 mm
in 2016, and 195.5 mm in long-term average. Average tempera-
ture was 14.8 °C in 2015, 14.8 °C in 2016, 14.5 °C in the long-term
average; relative humidity was 60.4% in 2015, 53.3% in 2016, and
57.0% in the long-term average (Anonymous, 2017).

Soil Characteristics

The soil of the study field was clay and loamy, pH values varied
between 7.20 and 7.73, poor in the sense of organic matter (1.04%
and 2.28%), available phosphorus amount was changed between
8.7 and 11.9 kg da~"and rich in potassium was136.0-154.8 kg da™

Experimental Treatments

The experimental design was the Split-Split Plot with three
planting dates (May 5, May 15, and May 25) as main plots, four pre-
sprouting treatments (no pre-sprouting, starting of pre-sprout-
ing on March 23, April 3, April 13) as subplots, and two cultivars
(Binella and Slaney) as sub-sub plots with four replications. In the
plantings, hills were designed with 70-cm interrow spacing and
35-cm intrarow spacing (Senol, 1973). Each plot was composed of
4 lines, and there were 10 hills on each line. There were 96 plots
and the size of each plots was 9.8 m?(2.8 m x 3.5 m), the total
experimental area was 2507.76 m>.

Results

Variance analysis results of tuber specific gravity, dry matter con-
tent, starch content, protein content, oil absorption rate, and
chips yield determined according to experiment factors were
given in Table 1, and the averages were given in Table 2.

Specific Gravity of Tuber

The statistical difference in specific gravity of tubers between
experiment years was significant (p < .05). The specific gravity of
tuberswas 1.077 in the first year of the experiment and 1.067 in the
second year (Tables 1 and 2). This may result from the fact that
the growth period in the first year of the experiment was long and
the temperature was high, thereby dry matter content was high.

Atatlrk University Journal of Agricultural Faculty | 2022 53(2): 114-1211 DOI: 10.54614/AUAF.2022.1031558



116

‘|oAd] %G € Je JUBDYIUBIS 8B SBN[BA 4 PAMJEN, ‘%) SJB SBN[BA 4 POMJEIA,,

- - - - - - [ BIE]
L0 160 L0 L0 60 Vi 9 (@x(0)x(a)x(v)
S0 LT £T €0t S0 S0 9 (@x()x(q)
LT Tl 80 €0l 9l €0 € (@ x()x(v)
€0 Xo) L€ N4 60 90 4 (@x(@)x(v)
To €0 0T €l TtT 80 € (@x()
Ll €0 660 G660 [40) vl 4 (axa)
90 8¢C L0 Xo) €0 €0 b (@) x(v)
SP L0 .88 90 LT .6'8 b (@) Aarrend

- - - - - - 9 10413
o} L0 8l N4 8¢ ¥4 9 (0)x(g) x (v)
60 Tl gl gl 44 L0 9 Q) x(g)
Xo) Ll o) 90 9l L0 € ()% (v)
6l 60 L0 L 60 9l € (0) ®1ep Bunouds-aid

- - - - - - zl BIE]
140 6 9l Xo) 4] 0 4 (@)x(v)
Fh €0 6l 90 g0 0t 4 (g) swiy Bunnue|d

- - - - - - e tJjodi3
[Xo) 615 L0EL90 #+ 091 LFLEL 8IS b (v) Jean

sdiy) jo uonndiosqy |10 Aouaroyg diyd oljey uiajoid ongey yoieis juajuo) sane fug f31neln oy1oads ip 924n0S uonelen

$91B(J 1UBJBYId 1B PaIUE|d pUB pa1n0Jds-aid 819/ YOIy ‘Se03810d JO 838 U012AIoSqY [I0 PUB ‘PIaIA SAIYD 2USIU0D UISI0Id ‘YoIe1S Y813 Aig AaiAein oyi10ads Jo S3nsay SisAjeuy aoueLieA

"La|qeL

Atatlrk University Journal of Agricultural Faculty | 2022 53(2): 114-1211 DOI: 10.54614/AUAF.2022.1031558



117

61 vYe ot ovh 86l TLOh Aoue|S x [013U0D X ABIN G
6'1¢ ¥'Ee LTl 9tk 06l 890} eljoulg x [013u0) X Aey G
90¢ Tee [ &4 €6k SLOk Koue|s x |udy €1 X kBN G
€ee €ce 6Tl vEL goc TLOh e|joulg x [1dy €1 X Ae N G
v'ee (034 Lok ol €0¢ €L0') Aoue|s x |udy € X Aey G
6°0¢ 6vE €Ll 9Gh 0zce 110°) ejjpuig x [dy € X kBN §
€ce gte 90l Lyl Vic L0} Aoue|S x yoseN €T X ABIN G
€ce TYe 0€l LEL (ol TLOh e|leulg X YouelN €T X ABIN G
6°0¢ Tee 60} 6'€l g0t 0.0’ |013u0D X Ae GT
gle gce vek g€l 86l 790'L |udv €1 x Aey gg
9le vYe vk g€l 66l 790’} |udv € x ke G
ole gte LTl g€l 0T 890} yoIen €T X ke G
60€ Fie Sl 60l T 890t |043u0D X Ae Gl
gle gte T 6'6 roc 890} |udv €1 x Aepy gL
¥'Ce ree v'Tl 90! 00cC 190'L lidv € X Re|\ G
6ee g€e Vel 60k Lot 990t Hew €g xAepy L
6’1 v L1 cel v'6l 190') |043u0D X Ay G
otce €ce oyd]! 6€l 66l 190’} ludy €1 x AeN G
Tee Sve O’k 8yl (4% LLO'L |dv € x kBN g
ece r'ee 8L Tk 90T SLOk youen € x ken g
v'LE S'€EE 6’k 6°El €0c €L0°t uesy
SOE0FL1E OrCO FTEE L9VOF Gl 8910 F O} €€C0F G0C 1000 F ¥LOt
S0E0FL'lE OYTOF L€E L19V0F CTh 8910 F €L €€C0F00C L00'0 F LLO'} Keue|S E|]oUIG sal3alIep
6'LE €€E 6L X €0c €L0°} ues|\
€LE0FELE ¥6C0 FTEE ¥0C0FCTl 90T0 F LEL 98T0 F 0'0C 1000 F ¢LO'}
€.e0FTTE ¥6CT0 FTEE ¥0T0 F 8}l 90C0F6°€l 98T0F 50T 1000 F L0} few 5z awi3 Buraued
€LE0F ITE 620 F GEE Y0CTOF 'kl 90T 0 F Ok 98T0F€0¢C 1000 F €L0'} Re gL Ae g
6'LE €€e 6’k 6°EL €0c TLO'L ues|y
IEYOF LIE 6EC0 F1EE 9ETOF 9Lt 8ETO F L) 0€€'0F 00T 1000 F €LO'}
lEroFece BEECOF BCE 9€T0F 0Tl 8ETOF el 0€€'0FC0C L0O'0 ¥ 0LO'k
YO F LIE B6EC0OFTEE 9ETOF L'LL 8ETOF TV 0€€0F€0¢ L0000 F L0k 041000 [udy € o3ep Buanoids-aid
lEFOF €TE 6EC0F L€E 9€T0F 1Tk 86T 0 F6EL 0£€0F90¢ 1000 F ¢LO'} Idy €1 Yole €¢
6'LE €'€E 6'L 6°El €'0c 1O’} ues|y
S0€0F0CE 0¥ 0F0Ce oL9V0 F 60} a89L0 F 1L 4€ET0F 681 o000 F 290'}
SO0E0F LLE vOVT0F 9vE 2/9V0 F 8Tl ¥89L0 F £9L vEETOF 91T 2000 F GLO'} 910t Gl0T Tea)
sdiy) jo uonndiosqy |10 Aouaroyg diyo oljey uiajoid onjey yoieas juajuo) 1axe Kiq K1nean oyroads sjuawjeal]

sawil Bunueld pue Buiaooys-aid Juaiayid 1e SdiyD Jo saaey uoiadiosqy (10 pue ‘DjalA SAIyD ‘UIe10.d ‘YoIels Yeiew Aig AKanesn oyioads saqny Jo senje) abelany

"z 9|qeL

Atatlrk University Journal of Agricultural Faculty | 2022 53(2): 114-1211 DOI: 10.54614/AUAF.2022.1031558



118

34.6

331
326

322

31.8

313

3141

30.6

320

30.0

327

30.4

32.0

31.6

30.5

31.2

345

327

326

336

321
33.0

321
30.0

33.0

321
351
337

34.0

311
33.0

334

1241
1241

127

12.0

1.5
10.8

11.5
1.4

12.6

12.7

12.2

125

13.6

12.5

10.8

1.0

10.8

10.9

1141

10.0

9.9
9.9

1.5

10.3

13.3

14.2

14.0

131

13.8

134

141

13.6

19.5

21.8

20.3

197

207

19.5

221
20.2

20.8

20.0

19.9

191

19.5

20.0

21.2

19.7

1.069
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1.074
1.073
1.074
1.075
1.072
1.07

1.074
1.069
1.068
1.070
1.066
1.074
1.073

15 May x 23 March x Binella

15 May x 23 March x Slaney
15 May x 3 April x Binella

15 May x 3 April x Slaney

15 May x 13 April x Binella

15 May x 13 April x Slaney

15 May x Control x Binella

15 May x Control x Slaney

25 May x 23 March x Binella

25 May x 23 March x Slaney
25 May x 3 April x Binella

25 May x 3 April x Slaney

25 May x 13 April x Binella

25 May x 13 April x Slaney

25 May x Control x Binella

25 May x Control x Slaney

Capital letters are significant at 1%, small letters are significant at 5% level

Although there was a numerical difference, planting date and pre-
sprouting time had no significant effect on the specific gravity of
tubers (Table 1). The highest specific gravity of tubers was deter-
mined for tubers planted on April 3 (1.074), followed by control
(1.073), March 23 (1.072), April 13 (1.070) pre-sprouting treatments
(Table 2). In previous study carried out by Kara and Unal (1991),
and Kara and Kavurmaci (2003), it was stated that pre-sprouting
dates have no effect on the specific gravity of tuber, and therefore,
it is compatible with the experiment results.

According to the planting times, the highest starch was in the
May 5 and 15 plantings (1.073), followed by the May 25 (1.072)
planting time. While the results obtained from the experiment
were similar to the results of Glinel (1976), they are unsimilar to
the results of Kara et al. (2002), Tagkiran (1988), and Yildirim et al.
(2005).

There were statistically significant (p < .05) differences between
tuber specific gravity of cultivars (Table 1). Tuber specific gravity of
the Slaney cultivar was 1.074, and it was detected as 1.071 for the
Binella cultivar (Table 2). Differences between cultivars may prob-
ably result from the genetic structure.

Dry Matter Content (%)

In terms of dry matter content, statistical significance (p < .01)
was found between the study years (Table 1). Dry matter con-
tent was 21.6% in the first experiment year and 18.9% in the sec-
ond year (Table 2). This may have resulted from the fact that the
growth period was longer and the temperature was higher in the
first study year.

In terms of planting time, the highest dry matter content of
potato tubers was on May 15 plantings (20.5%), followed by May 5
and 25 plantings (Table 2). In the previous studies of Giinel (1976),
Kara et al. (2002), and Tagkiran (1988), it was detected that plant-
ing date had no effects on dry matter content. The average dry
matter content of the Binella cultivar was 20.0%, and it was 20.5%
for the Slaney cultivar (Table 2).

Due to the fact that the dry matter ratio did not show stability
according to the pre-sprouting dates and planting times in the
study years caused the interaction of year x pre-sprouting date
X planting time to be statistically significant (p < .05) (Table 1,
Figure 1).

Starch Content (%)

There was a statistically significant difference between experi-
ment years in the sense of starch content of tubers (p < .01)
(Table 1). Starch content of tubers was 16.3% in the first year of
the experiment and 11.4% in the second year. This may result from
dry matter content in the first study year (Table 2). Although the
starch ratios of the tubers were numerically different between the
pre-sprouting, planting times, and the varieties, there was no sta-
tistical difference (Tables 1 and 2).

The highest starch content of tubers was obtained from April 3
pre-sprouting treatment (14.2%) followed by the control treat-
ment (14.1%), March 23 (13.9%), and April 13 treatments (Table 2).
Results of the experiment are compatible with the results of
Kara et al. (2002), incompatible with the results of Prosba-Bialoc-
zyk (1989), and reported that pre-sprouting increased the rate of
starch.

The highest starch rate determined in tubers according to plant-
ing times was obtained on May 5 (14.0%), followed by 15 (13.9%) and
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May 25 (13.7%). The results were similar to the results of Tagkiran
(1988), and it was determined that the starch ratio decreased as
the planting time was delayed. The average starch ratio was 13.8%
in the Binella cultivar and 14.8% in the Slaney cultivar.

Protein Content (%)
There was a statistically significant difference between experi-
ment years in the sense of protein content of tubers (p < .05)

14 -
13.5 -
13
125 -
12
11.5 -
11 -
10.5 -
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9.5

Protein ratio (%)

(Table 1). The protein content of tubers was 12.8% in the first year
of the experiment and 10.9% in the second year (Table 2).

Although there is a numerical difference between the protein
content of potato tubers according to pre-sprouting date and
planting time, there was no statistical difference (Tables 1 and 2).

According to the pre-sprouting times, the highest protein con-
tent was determined in March 23 treatment (12.1%), followed

=== 5 May
== 15 May
== 25 May

Binella

Figure 3.

23 Mar ‘ 3 Apr ‘ 13 Apr ‘ Control | 23 Mar ‘ 3 Apr ‘ 13 Apr ‘ Control

Slaney

Pre-sprouting Date x Planting Time x Variety of Interactions in Terms of Protein Ratios in the Average of Studly Years.
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Pre-sprouting Date x Planting Time x Variety in Terms of Chips Productivity in the Average of Study Years.

by April 13 (12.0%), April 3 (11.7%), and control (11.6%) treatments
(Table 2).

According to planting times, the highest protein content was
detected in May 25 (12.2%) plantings, followed by May 15 (11.8%)
and 5 (11.6) plantings (Table 2). The results obtained from the
experiment were not similar to the results of Prosba-Bialoczyk
(1989).

There was a significant difference (p < .01) in terms of protein
content between cultivars. Protein content was determined as
12.2% in Binella variety and 11.5% in Slaney variety (Tables 1 and
2).

Due to the fact that the protein contents of the cultivars were
not stable according to the planting times in the average of years
caused the year x planting time x variety interaction to be sta-
tistically significant (p < .05) (Table 1, Figure 2). Also, the protein
content of the varieties did not show stability according to the
pre-sprouting dates and planting times caused the pre-sprout-
ing date x planting time x variety interaction to be statistically
significant (p < .05) (Table 1, Figure 3).

ChipsYield

There was a statistically significant difference (p < .01) between
experiment years in the sense of chips yield (Table 1). Chips yield
was 34.6% in the first study year and 32.0% in the second year
(Table 2).

In terms of chip yield, there was no significant difference between
pre-sprouting and planting times and cultivars (Table 1).

According to the pre-sprouting times, the highest chip yield was
determined in March 23 (33.7%), followed by control (33.4%), April
3(33.2%), and April 13 (32.9%) pre-sprouting treatments (Table 2).
The results obtained from the experiment were similar to the
results reported by Kara et al. (2002).

According to the planting times, the highest chip yield was deter-
mined in the May 5 (33.5%) planting, followed by the May 15 and
25 (33.2%) plantings (Table 2). The results obtained from the
experiment did not show similarity with the results reported by
Glnel (1976).

Chip yield was determined as 33.5% in the Binella variety and
33.2% in the Slaney variety.

Due to the fact that the chips yield of the cultivars did not show
stability according to the pre-sprouting dates and planting times
caused the pre-sprouting date X planting time X variety interac-
tion to be statistically significant (p < .05) (Table 1, Figure 4).

Oil Absorption Ratio of Chips (%)

There was no statistically significant difference between the years,
pre-sprouting, and planting times in terms of the oil absorption
ratio of the chips, while it was statistically significant (p < .05)
between varieties (Table 1).

As the average experiment factors, the oil absorption ratio of
chipswas 31.7% in 2015 and 32.0% in 2016, the difference between
years was not found statistically significant (Tables 1 and 2).

According to the pre-sprouting dates, the highest oil absorp-
tion rate was determined in the March 23 and April 13 (32.3%),

Atatlrk University Journal of Agricultural Faculty | 2022 53(2): 114-1211 DOI: 10.54614/AUAF.2022.1031558



121

followed by control (31.7%) and April 13 (31.1%) treatments (Table 2).
The results from the experiment were not similar to the results
reported by Kara et al. (2002) and Kara and Unal (1991).

In terms of the oil absorption rate of chips, according to planting
times, the highest oil absorption rate was determined in May 15,
followed by May 5 (32.1%) and 25 (31.3%) plantings. In similar stud-
ies (Gunel, 1976), it was reported that planting time had no effect
on the oil absorption rate of the chips.

Oil absorption rates of chips were determined as 31.1% in the
Binella variety and 31.7% in the Slaney variety (Table 2).

Due to the fact that the oil absorption ratio of the chips did not
show stability according to the pre-sprouting dates on the aver-
age of the years caused the year x pre-sprouting date x variety
interaction to be statistically significant (p < .05) (Table 1, Figure 5).

Conclusion

As a result, although there is no difference between pre-sprout-
ing and planting times, there were differences between cultivars
in terms of pre-sprouting time and planting time for high chips
productivity and chips efficiency and low oil absorption rate of
chips, and accordingly, among the examined cultivars, Slaney cul-
tivar took longer time than the other cultivars. it has been sug-
gested that a period of pre-sprouting should be required and a
later planting should be done.
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