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Evaluation of new potato cultivars response to autumn and winter cul-
tivation seasons in tropical regions
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Fig 1.The meteorological features during the research period in autumn cropping
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Table 1. Physical and chemical characteristics of the soil at the experimental site
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Table 2. Combined analysis of variance (mean squares) for marketable yield and yield components of potato cultivars
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Sl e P N PRENR BB b o sl bBods 055 o Sle e 05 SOl Gl ods iAoy osledoys oS 0 s Shes
(8.0.V) ST Gn o S s Sy s G505 a6 TR e sSis gl pl Sap > Klos ol
(df) No. of No. of non- Mean weight of Mean weight of Weight Dry Haulm KPP sy
marketable marketable marketable tuber non-marketable percentage of matter dry Marketable Biological Harvest
tuber/plant tuber/plant /plant tuber /plant non-marketable content weight yield yield index
tubers
Year JL 1 11.04™ LT 77775 907.5" 56.2" 0.71™ 23773" 329.4" 208417 43"
b ys oS ok 4 0.37 0.06 2574 40.9 1.6 0.61 514 11.2 9014 6.4
Block x year
S b 1 0.15™ 253" 13000" 9222.5" 249.1" 36.96"  92574" 53.9" 2159™ 1385.8"
Cropping season
S b s Jle 1 0.18™ 0.05™ 33367 5.6" 0.4™ 1.45™ 10212° 141.8™ 9666™ 117.6'
Yearx cropping
season
(a) sl 4 0.08 0.12 1272 773 1.6 0.54 1281 5.3 3421 6.5
Error (a)
s 9 7.49" 7717 22179™ 3368.4" 89.3" 49.94™ 9826" 95.8" 173004" 247.4"
Cultivar
0 e 9 141" 0.97" 6346™ 515.17 8.2" 0.64 2687 29.2" 14750 1"
Yearx Cultivar
EPSNCEt gy 9 1.38" 1.93” 9815 771.6" 19.37 1.777 6366 44.3" 22442 71.17
Cropping
seasonxcultivar
5553 b 53 Il 9 0.65™ 0.7" 8743 400.9" 7.8" 0.82" 2926™ 36.4" 25990 20.9™
Yearxcropping
seasonxcultivar
(b) sl 72 0.21 0.14 712 62.5 1.6 0.28 402 34 2474 2.2
Error (b)
(1o,3) i <y i 7.25 23.17 45 2233 22.01 2.75 5.11 6.7 543 2.08
CV (%)

c.bR&hfwu.r&uvgrv..ﬂrx%u.brﬂ.lfttnfLrhvﬁﬂr\g:vrﬂ.l(mxenmufg

* ** and ns means significant at 0.05, 0.01 probability levels and non-significant, respectively.
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Table 3. Analysis of variance (mean squares) for marketable yield and yield components of potato cultivars.

R Ju a5y 33 i BB el sl oo p B s edks sl 33 BB ede 055 le  pap BB edi 055 80ke BB b gl eds s Ao s s Shes
(8.0.V) Year 5T e PR e G55 s )
(df) No. of marketable No. of non- Mean weight of Mean weight of non- Weight percentage of Marketable yield
tuber/plant marketable tuber/ marketable tuber /plant marketable tuber /plant ~ non-marketable tubers
plant
S ¥ 2 0.11™ 0.04™ 1466.6™ 9.95" 0.61™ 7.09™
(Rep) 2 2 0.48™ 0.03™ 611.2% 5.9m 0.36™ 6.26™
S b i 1 432" 31.97" 101517.1° 13290.8" 395.27" 32797
Cropping season nd 1 7217 213" 24766.0™ 290.4"™ 0.60™ 54.99™
@) slos 1 2 0.17 0.14 1951.7 13.7 0.32 11.03
Error (a) nd 2 0.05 0.06 2857.7 109.1 1.45 11.01
I 1 9 371" 4317 14201.5" 2084.2" 54.67" 45.99™
Cultivar ond 9 3.88” 3737 11997.4™ 1583.1" 43.13" 55.69"
JESRNREE gy 1 9 0.84 0.90™ 4206.4™ 418.6" 9.14™ 24.33"
Cropping ond 9 0.77" 1.38" 7131.4” 518.9" 16.01" 22377
seasonxcultivar
(b) sls I 36 0.23 0.14 710.8 51.6 1.29 3.09
Error (b) nd 36 0.20 0.15 758.0 70.8 1.66 3.63
(A y3) S i g o I - 7.46 24.39 4.40 21.73 21.44 443
CV (%) ond - 7.02 22.52 475 22.03 20.66 495

s me b 5 Ao y3 0 Jlad o )3 15 e (o &S5 ezt o )3 s jae 5 5 4 DS 5 K X

*, ** and ns means significant at 0.05, 0.01 probability levels and non-significant, respectively.
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Table4. Interaction effects of croppingseason and cultivar on marketable yield and yield components of potato cultivars
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A 3 8 R P E\ - E\ -+ . - s v "
J= % 503 S S5 Fap (@053 0 ,8) s 3 (&35 0 5) 50 L6 TN OlSass
Cropping Cultivar No. of No. of non- Mean weight of Mean weight of Weight percentage Marketable yield
season marketable marketable marketable non-marketable of non-marketable (ton/ha)
tuber/plant tuber/plant tuber(g/plant) tuber (g/plant) tubers
—ﬂ N:m wmﬁ N:m —ﬂ year N:m wmﬁ year N:m —ﬂ year N:a —ﬂ year N:m
year year year year year ] year year year
s 5.8 52" 12f 1.2¢ 627°¢ 5717 288" 3 42" 5.1¢ 4118 37.38%"
Concordia . . ) )
I5b1 5.7°¢ 5.5 0' 0.7' 672" 615" 0 25t o" 3.9% 44.19"  40.65"¢
Ottawa )
. 73%¢ 65T 1%t 22 595°¢ 536" 33" 54bc 5.1¢ 9.1"¢ 39.27%t  352¢
Georgina
Lo 7.8° 68" 18T 27" 626 578" 36°¢ 474 5.4 7.6 416770 37.94%¢
Ribera . .
Sl 156y 8 7.7% 73 12 2¢t 647 552°¢ 2587 36%¢ 3.7 6.1" 4275 368"
Coronada . . ) )
Autumn oy 57°¢ 520 0' 0.7 734° 580" 0 19" o" 3.11 4423 4235
Colomba . A
Ul s 6.5 587 0' 1.8%¢ 608*" 542 0 39¢f o" 6.7°" 40.05°F 3585
Sylvana )
il 6.57 52" 13" 22ce 666 443" 3 57° 4.4% 11.3* 4097  32.12'
Challenger . . )
g T 56t 52" 0.7" 0.7 655" 560%¢ 19" 20gh 2.9¢ 3.51 4271 36.88"
Atosa

sl 7.7% 7.5° 1} 1.3%¢ 648 61254 o 314t o 4.8 42.94%°  40.37"°




bl b3

Sante

U, S8 48 558 27 2.57¢ 508" 533% 56° 52 10° 8.9°° 33417 35128
Concordia
I5t1 6f 68 2 1.8%¢ 698%™ 735° 43t 38°f 5.8%f 5 46.1a 48.4°
Ottawa
s 6 67T 420 3 545" 584" 97* 73 15.2° 11 36.03"  38.46%¢
Georgina
s 7.8° 8.5 3.7 3.8 484 555°¢ 71° 74 12.7° 11.8* 31.84 367"
Ribera
e 16y S 68> 72" g " 489 515¢ 20" 21" 3.9% 41 3203 33.99™
Coronada
Winter eyl sS 6 62t 06" 0 644 652° 18 0' 2.7¢ 0 42.36™  43.02°
Colomba
Ul sk 52f 3% pser 10 560" 604> 348 25t 5.84F 40 37.077"  39.8"¢
Sylvana
T 6.2% 68 23" 2¢t 605** 616™ 52¢ 43" 7.8 6.5 40.11°7  40.63"¢
Challenger
LsT 5.8° 6" 2.5% 2.3 554 580" 457¢ 46> 7.5% 7.3%¢ 36.53¢"  38.49%¢
Atosa
&l 6.2% 720 b 15" 570" 623" 44" 3140 7.1% 4.8" 37.74°"  40.89™¢
Sante

Al loline WS wo o iy Jlosol o ;o SSls (gl aials sz (ygejl (el oS i B9 > l)ls slo Kl g o 50
Means followed by the same letters in each column are not significantly different at the 5% probability level according to Duncan’s Multiple Range test.
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Table 5. Analysis of variance (mean squares) for tuber dry matter content, haulm dry weight, biological yield and harvest
index of potato cultivars

ks e Ju 4y st o3le sy Pl eSast 05
(S.0.V) Year  si5T ol c_&j}! = ,iw g il
(dh Dry matter Haulm dry Biological yield = Harvest index
percentage of weight
tuber
NS 1" 2 0.31™ 29.1™ 10549.3™ 0.3™
(Rep) 2 2 0.51™ 581.7™ 468.6™ 312
S b 1" 1 27.61" 84150.1" 16600.1™ 1546.4"
Cropping season 2 1 11.18 18270.2 36753.8™ 121.6"
@) slos 1 2 0.39 1862.6 4532.8 30.1
Error (a) 2" 2 0.50 889.8 2546.6 12
Iy 1 9 26.99" 5435.8" 104600™ 99.7"
Cultivar 2" 9 23.80" 6103.5" 74729.2" 143.6”
JESRE gy 1 9 0.83" 3008.4™ 12424.8" 54.4™
Cropping seasonx cultivar 2 9 1.26” 4471.9™ 16154.8” 32.9™
(b) sl 1" 36 0.17 354.2 2762.6 5.6
Error (b) 2" 36 0.42 503.5 2672.9 8.5
(Ao y3) S i s 1" - 2.13 6.33 445 3.65
CV (%) 2" - 3.40 8.72 4.87 422

)b\;’.ujri‘—_gMjbbdhb\c]a_n).’)b\?uAM)}.‘S{J&\CE.A):)I:&%_;QHS}*c**
* ** and ns means significant at 0.05, 0.01 probability levels and non-significant, respectively.
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Table 6. Interaction effects of cropping season and cultivar on tuber dry matter content, haulm dry weight, biological yield and harvest index of potato cultivars

[gn allil ¢St 05 (a0 5 &) eSS Sos
S fas B ode ¢St 03le Aoy e \ct gr i £ N> Cals p jesls
r~ (rresse )
Cropping season Cultivar Dry matter content of tuber Haulm dry weigh Biological yield Harvest index (%)
(%) (g/m’) (g/m’)
1™ year ond 1* year 2nd 1™ year ond 1™ year 2nd
year year year year
IYR<s 19.1° 18.6* 298f 281 1153¢¢ 1085%* 68.2*¢ 64%"
Concordia
1501 21.5° 21.1% 308" 24141 1318° 1189 71.9® 72.3>4
Ottawa
Lo s 18.32 19.3 2565 238°™ 1088** 1009 66.2° 67.4%2
Georgina
) 19.8° 18.2¢ 23081 211¢ 1167%* 9708 70.7%® 71%¢
Ribera
S sty S 17.1%1 16.2¢" 2458 216™ 10602 8701 68.8"¢ 68.6°¢
Autumn Coronada
LoslsS 17.8¢ 17.2% 208 203" 1115% 929" 70.4%¢ 78.4°
Colomba
Bl o 19.5¢ 19.3¢¢ 224" 224" 1097% 962" 711 71.8%¢
Sylvana
il 23° 21.3° 263¢ 243% 1321° 1025°" 71.2% 66.8%"
Challenger
L yT 21.3% 21.3 303" 282 1306™ 1148 69.6"¢ 68.5°¢
Atosa
sl 22.6 21.8° 2638 250%¢ 1339° 1182% 7.7 74.3%
Sante
IYR<s 16.5™* 16.1& 321¢F 281 999™h 915 55.3¢8 61.7"
Concordia
151 20.6 20.1% 334%f 206" 1403* 1293 67.8"° 75.13%®
Ottawa
Lo s 16.6"* 17.1% 411° 355° 1171% 11220 s1° 58.8!

Georgina
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Table 7. Simple correlation between measured traits

Ss o S > Shes— 6 o sluni-Y BB 8 o slaws-t B osks 055 BB e ode 05570 Sheds S deoy-F &fE_ﬁw\..v.&W< St osle dosy3-A 3 Sles—4 saslim) e
walllas 350 S Fap S5 b EETENCTR) S5 Fap Sp B @l o 5 hsm s,
Studied 1- Marketable 2- No. of 3- No. of non- 4- Weight of 5- Weight of 6- Weight 7- Haulm dry 8-Percentage of 9- Biological 10-Harvest

traits yield marketable marketable marketable non-marketable percentage of weight dry matter yield index

tuber/plant tuber/plant tuber/plant tuber/plant non-marketable content
tubers
Hmﬁ Nsn_ _mp N:n —w_ N:a Hmp N:a —w_ N:a Hmﬁ N:n_ _ﬂ N:n Hmﬂ N:a Hm« N:n _mp Nsn_
year year year year year year year year year year year year year year year year year year year year
1 1 1

2 20.04™ 011" 1 1

3 0577 025" 0.03® 0427 1 1

4 097" 096"  -0.07" 020"  -0.59" -022" | 1

5 052" 029 - 0.29" 097" 094"  -054" -028" 1 1

0.002"
6 -0.62” 046" 0.00™ 020" 098" 090"  -0.64" - 099" 097" 1 1
0.46™
7 0497 0357 -0.19™ 0.2 0.697 0.9 20537 027" 0687 0357 0697 033" 1 1
8 043" 017" 0.01™  -0.17"  -026"  -0.15" 0417  0.16" -027" - -0.32°  -0.07"  -0.08™  -0.10" 1 1
0.07™

9 0517 0567 -0.06"  -0.03"  0.002"  -0.08" 047" 060" 0.01™ - -0.07"  -0.13" 022  0.15® 085" 0747 1 1

s 0.01™
10 0.84"  0.647  0.04™  -0.05® -078" -036" 082" 0527 - - 0827 046" 076" -0.757 0507 042" 027  021™ 1 1

075" 0.41™ :

*, ** and ns means significant at 0.05, 0.01 probability levels and non-significant, respectively.
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Introduction:

Potato production in tropical and subtropical regions of Iran has always been
associated with high temperatures attuberbulking stage in winter cropping and also
low temperatures at tuber bulking stage in autumn cropping. Some quantitative
and qualitative traits of potato are affected by cultivar and growing regions (Liu
et al., 2007). One of the most important strategies to mitigate these challenges is
to identify and introduce compatible cultivars from early to mid-early maturity
groups and determine the effects of cropping seasons on cultivars, which were
addressed in this study.

Materials & Methods:

In order to introduce new compatible cultivars for autumn and winter cropping
seasons, this study was performed as a split plot based on a randomized complete
block design with three replications in the years 2019-2020 and 2020-2021. In this
study, cropping season at two levels (autumn and winter cropping) was considered

as the main factor and tencultivars including Concordia, Ottawa, Georgina, Ribera,
Email address of the corresponding author: A.Aien@areeo.ac.ir
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Coronada, Colomba, Sylvana, Challenger, Atosa and Sante) were considered as
sub-factor. The measured traits included the average number of tubers per plant,
mean weight of marketable and non-marketable tuber per plant, weight percentage
of non-marketable tubers, marketable yield, tuber dry matter content, separate dry
weight of plant organs (haulm and tubers), biological yield and harvest index.

Results & Discussion:

The response of the studied cultivars to the autumn and winter cropping seasons
was very different. The highest tuber weight per plant was obtained from Colomba
cultivar in the autumn croppingin the first year and Ottawa cultivar in winter
cropping of the both years. The lowest weight percentage of non-marketable tubers
was registered in Colombus cultivar in the autumn cropping of the first year and
the winter cropping of the second year, but the highest weight percentage of non-
marketable tubers was observed in Georgina and Ribera cultivars in the winter
cropping in the both years and in Challenger cultivar in the autumn cropping of the
second year. Sante, Challenger, Atosa and Ottawa cultivars in the autumn cropping
and Challenger, Sante and Atosa cultivars in the winter cropping had the highest
tuber dry matter content. Production and quality of potato tubers are affected by
several factors, including cultivar and temperature stresses (Aien et al., 2017). The
highest harvest index (78.4%) was obtained from Colomba cultivar in the autumn
cropping. Georgina, Coronada and Atosa cultivars produced the highest haulm dry
weight in the winter cropping. In the present study, plants in the winter cropping
in the first year from the beginning of the tuber bulking stage and in the second
year from the middle of the tuber bulking stage were exposed to high temperatures.
High temperatures reduce the production of assimilates in potatoes and decline the
partitioning of assimilates to the tubers and increase their movement towards the
haulm (Aien et al., 2017; Lizana et al.,2017). Marketable tuber weight per plant,
harvest index, biological yield in the both years and tuber dry matter percentage
in the first year had a positive and significant correlation with marketable yield.
However, the correlation between the number and weight of non-marketable tubers
per plant, weight percentage of non-marketable tubers and haulm dry weight

with marketable yield was negative and significant. Colomba, Ottawa and Sante
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cultivars in the first year of autumn cropping with marketable yields of 44.23,
44.19 and 42.94 tons/ha, respectively, and in the second year with the yields of
42.35, 40.65 and 40.37 tons/ha, were superior than other cultivars. Also in the
winter cropping, Ottawa and Colomba cultivars were superior by producing the
yields of 46.1 and 42.36 tons/ha in the first year and 48.4 and 43.02 tons/ha in
the second year,respectively. Therefore, Colomba, Ottawa and Sante cultivars are
recommended for autumn cropping and Ottawa and Colomba cultivars for winter
cropping in the tropical regions of south of Kerman.

Keywords: Biological yield, Cropping season, Harvest index, Marketable yield,

Tuber dry matter content.
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