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Abstract

Conducting various studies on potato cultivation in relation to the effects of cultivar on yield and water use efficiency
has a long history and in this regard has been associated with dispersion and many differences in thier results. With the
aim of investigating the effects of the cultivar on the yield and water consumption efficiency of potatoes, the research
conducted in different regions of the country, in the 20-years period from the beginning of 2000 to 2019 AD or from the
beginning of 1379 to the end of 1398 SH, was extracted and analyzed through the meta-analysis model. Studies on
cultivar type were divided into early to mid-early and mid-Ilate to late groups and in the early group Sante cultivar and in
the late group Agria cultivar were considered as controls. The results of meta-analysis of cultivars in the studies showed
that in the group of mid-late to late cultivars there was no statistically significant difference between the cultivars used
and the control Agria cultivar in yield (P>0.05). The mean yield of other mid-late to late cultivars and control Agria
cultivar were very close with a slight difference (0.61 t / ha). In the early to mid-early group, although the difference
between other early and control cultivars of Sante was not statistically significant in general studies, but Sante cultivar
had a higher average yield (2.93 tons per hectare) compared to other cultivars in its group. In general, in all the studies,
although mid-late to late cultivars had a yield increase of 2.3 tons per hectare compared to early to semi-early cultivars,
but due to the long growing period and the number of times of irrigation (at least 2 up to 3 times), they have less ability
in water consumption efficiency.
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Introduction

Achieving food security and preventing price fluctuations requires the introduction of suitable potato cultivars for
reliable production in all seasons and for different uses (Hassan-panah and Hassan-Abadi, 2018). So far, a lot of
research has been done on the effect of cultivar on the yield and water efficiency of potato crops in order to achieve
maximum production with minimum water consumption in a scattered manner and with different goals. However, there
are always differences of opinion regarding the amount of water consumed during the growth period of different potato
cultivars, which hinders the determination to promote specific cultivat or cultivars for better adaptation in the region
and to achieve the improvement of water consumption efficiency in the region. Therefore, performing a meta-analysis
(meta-analysis) by combining the results of comparison tests of cultivars (with identical control cultivars) in different
regions of the country provides access to a single guideline that can draw a more specific and regular model.

Materials and Methods

In this research, firstly, researches were conducted in different regions of Iran, in a period of 20 years from the
beginning of 2000 to 2019 from WOS foreign data bank and internal data bank and official websites of Iran DOC.,
Fipak, Magiran.Com and SID were searched. In the following, screening was done among the searched researches.
Then, the final sources were extracted which had a lot to do with the issue of cultivar and its effects on yield and water
efficiency. In the investigation of the cultivar type in the conducted studies, it was found that the set of studies could be
separated into two evaluation groups of early and late cultivars in potato. For this purpose, the full text of the extracted
sources was fully examined and the required statistical data from each of the studies including mean, standard deviation
and sample size were extracted from the control cultivar and other experimental cultivars in each independent studies.
Finally, the resulting data were combined and subjected to meta-analysis using Stata/SE version 11.1, StataCrop., Lp,
Station, TX software. To evaluate the homogeneity of the study results, the 12 index and the Q test (Hedges et al, 1999;
Higgins and Thompson, 2002) were used.

Results and Discussion

The results of the meta-analysis of cultivars in the studies showed that in the group of late cultivars, there was no
statistically significant difference in yield between Agria control cultivar and other used cultivars. The yield average of
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other late cultivars and the control cultivar of Agria were very close with a slight difference (0.61 tons per hectare). In
the early group, although the difference between the other early cultivars and the Sante control was not significant in the
total of studies, the Sante cultivar had a higher average yield (2.93 tons per hectare) compared to other cultivars in its
group. totally, in all studies, although the late cultivars had a yield increase of 2.3 tons per hectare compared to the early
cultivars, they were less capable in terms of water consumption efficiency as compared with early ripening cultivars.
Usually, in late cultivars, the length of the irrigation period and the amount of water consumption is two to three times
higher than that of early cultivars. This amount is usually 10 to 15% of the water requirement of potatoes. If we
consider the efficiency of water consumption in the sprinkle irrigation system of 250 liters and in the drip system of 150
liters per kilogram of potato production (Gadami Firouzabadi and Parvizi, 2017), in this case, in late cultivars, on
average, 594 cubic meters per hectare more water is consumed compared to early ripening cultivar.

Conclusions

Based on the results of this meta-analysis and in order to achieve the optimal yield and water efficiency in terms of the
type of potato cultivar, it is necessary to cultivate cultivars with a shorter growing period and with High functional
capacity and resistant to stress and water deficiency such as Sante should be prioritized. In addition, the superiority of
Sante variety among the studied early ripening cultivars was higher than the average in all studies, therefore, it can be
considered in breeding programs to produce new cultivars.
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Table 1: Studies conducted in the 20-year period in evaluating the effects of cultivar on potato yield in two ripening
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Table 1: Values of effect size of cultivar in different studies on potato yield by meta-analysis with 95% confidence
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Fig. 1: Forest plot of the effect of cultivar in the late ripening group on potato yield
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Fig. 2: Forest plot of the effect of cultivar in the early ripening group on potato yield

¥

Sy 095 50 &S dedie atie @l Gl b

LST 03, & coms 2b500,90 A8y ¢y 0 b ) podecs
g b b 5L ST 08 hog ool b aslasly polie o Sles
b odsy oo S8 4y g 005 10,05 5 (Joub BB o See Joily
95985 6,15 ey bl il o Slge 5 OF Lalys
9 Ld Bollay g aiils (6,18 5le dilbanli s [0 o%g4
G S 0,8les jo CulE ol W‘)gﬁi‘ 5 ol Ll o ls
Loy adls Covwlus oles 5 cugb, (i ohgas g b is
GolaleS g s Lulis jo a5 cul sad aseie (VWA
Loy oo awls o] oSlkee I (glabamdo B & )g0a
3 Oad 4 eae o Sy olul 5 gl by 4 conlis
1985 ! so)) 39 o dolS 33 gadgi slroas &S 5
e Oladllas a5 ol S5 LB (1990 (), Sen 4 FEenw
Lyls ool b g Jbys é-)lf,ﬂ Lylos o adod opl o oald
3 @l Gl 4 gloiws g canl a8 S plxil ac 50 y0 Cgllas
el 05 5 G5 ks 5l e 4 g wsllae Cupae b
Sy o YNV lawgio b asile o8, (6,5 i OS]
o andl el ails 645 e 09,5 w2 pB, ple 4 Cans
J3las Lol el oazs o cme 5UTL b g (g Lol Lo 51w
chw 4 a5 e o Slee Gl LSe (o o g0 ol

1. Levy
2. Siddique



VFo¥ oo 5 jmaly NFT-IYY ol [ 90 8 ylonis o gus 3 Conmans Wi | BLF Silidlsi (555 Ld

Ayl wz e cal bl Sldllas adS 0 ggezme o
3 VIV 63, 8bee Sl Gl 5l o) 3 B o) podecs
Noys5n opdgiaess B epdgy pB)l b anslie o LS
3 Cagd Y B Y) o) 0y90 o9 Ysb o 4y Lol casads
S e 5 5 axals 5L 5 i o pliee Soe (Tt ]
ladaliyy ;0 1 aiin 10,55 52 (6505 Ol Bran (5 500
Syl 50 iz 5 iz pB)l (Byme ez (e
Y S ) ey Bblie 2l )5 oad Byas o)
Looooke 5 ooog) pB)) oS 4 oy o5 col

S5 8 Coglgl jo w9540l

WS Syge H5iS Loy Gl SO Ly Sy mhaw o

55 5 0 a5 b Lasie Slalllas o o) Julool s b b
2l G 0Sles )0 Gl giae Dgli a4z ST (S 05,5
Solel a5l asle g LST sals a8, 4 solituls,ge o)
b aslo 08, (09580 B (o)39) 09,5 )0 Lol cedlas 352
5 YV 65Vl (53,8kae eSles s Bms (5 s
Al 1o a3 5 0e5 09,5 ,0 plE,] plu b aglie o ((LSe o

&bw

Anonymous, 2019. Agricultural statistics. The first volume: Crops. Ministry of Agricultural Jihad, Planning and
Economic Deputy. Information and Communication Technology Center. 125 p. (In Persian).

Bahramloo, R. and Nasseri, A. 2009. Optimum irrigation events for potato cultivar Agria. Intrnational journal of
agriculture and biology, 11 (6): 712-716. (In Persian with English abstract). http://doi.org/08-322/IAC/2009/11-6—
712-716.

Darabi, A. A. S. 2007. Effects of planting density and harvesting date on total yield and yield component of some potato
cultivars in Behbahan. Seed and Plant Journal, 23 (2): 233-244. (In Persian with English abstract).

Darini, A., Fathi, Gh., Gharineh, M. H., Alam Saeid, Kh., Khodadadi, M. and Siadat, S. A. 2013. Effect of planting date
and application of anti-freeze on tuber yield and some physiological traits of potato cultivars in autumn planting in
Jiroft region of Iran. Seed and Plant Production Journal, 29 (2): 443- 459. (In Persian with English abstract).
http://doi.org/10.22092/sppj.2017.110524.

FAO (Food and Agricultural Organization). 2021. Potato. FAOSTAT database for agriculture. Available online at:
http://faostat3.fao.org/faostat-gateway/go/to/download/Q/QC/E.

Faraj-zadeh, M., Tabrizi, E., Yarnia, M., Ahmadzadeh, V. and Faraj-zadeh, N. 2010. Evaluation of different watering
levels on potato yield. New Findings in Agriculture, 2 (18): 159-168.

Gadami Firouzabadi, A. and Parvizi, K. 2017. Management of insufficient irrigation using drip irrigation system in
potato-apple cultivation. Potato Applied Science Magazine, Research and Education Center for Agriculture and
Natural Resources of Hamadan Province, 1: 19-25. (In Persian with English abstract).

Gorji, A., Abdi, H. R. and Parvizi, K. 2008. Evaluation the adaptability of new potato cultivars in spring cultivation
areas. Agricultural Research, Education and Extension Organization (AREEO), Seed and Plant Improvement
Institute, Final Report of Project, 56 pp. (In Persian with English abstract).

Gorji, A., Hassan-Panah, D. Hossienzadeh, A. A. and Dehdar, B. 2012. Investigating tuber performance, qualitative and
physiological traits in 30 potato genotypes in the conditions of Ardabil region. Agricultural Research, Education and
Extension Organization (AREEQ), Seed and Plant Improvement Institute, Final Report of Project, 67 pp. (In Persian
with English abstract).

Hassan-Panah, D. and Hassan-Abadi, H. 2018. Investigating the quantitative traits of potato cultivars in spring
cultivation and cultivation after barley harvest in Ardabil region. Scientific research journal of ecophysiology of
crops and weeds, 17: 27-40. (In Persian with English abstract).

Hassan-Panah, D. and Hassan-Abadi, H. 2018. Studying the tolerance of promising potato cultivars and clones to low
irrigation. Scientific Research Journal of Ecophysiology of Crop Plants and Weeds, 16: 1-18. (In Persian with
English abstract).

Hedges, L. V., Gurevitch, J. and Curtis, P. S. 1999. The meta-analysis of response ratios in experimental. Ecology
Journal, 80 (4): 1150-1156.

Higgins, J. P. T. and Thompson, S. G. 2002. Quantifying heterogeneity in a meta-analysis. Statistics in Medicine, 21:
1539-1558.

Hosseinzadeh, A. A. and Kashi, A. K. 2014. Investigating the effect of planting date on quantitative and qualitative
traits of selected potato cultivars. Ardabil Agricultural Research Center. Master Thesis, Ardabil. Islamic Azad
University Ardabil Branch, 125 pp. (In Persian with English abstract).

Khosravi, M., Maleki, A. and Zolnorian, H. 2019. Effect of planting method and planting depth on quantitative and
qualitative characteristics of different potato cultivars in Mahidasht of Kermanshah. Plant Ecophysiology (Arsanjan
Branch), 11 (38): 22-36. (In Persian with English abstract).

Levy, D. 1985. The response of potatoes to a single transient heat or drought stress imposed at different stages of tuber
growth. Potato Research, 28 (3): 415-424.

"


http://doi/
http://doi.org/10.22092/sppj.2017.110524

(5390 7 9 O y5kos 59 o8y I 51 b5yl iokol i 9 Sy

Mokhtari, M., Kokhaki, A. and Nasiri Mahalati, M. 2014. Meta-analysis of saffron (Crocus sativus L.) agronomical
researches, with an emphasis on the consumption of organic fertilizers and agronomical practices in Iran, Journal of
Saffron  Agriculture and Technology, 5 (4): 311-327. (In Persian with English abstract).
https://doi.org/10.22048/jsat.2017.34691.1124

Nasr- Esfahani, M., Dorosti, M. and Enteshari, S. 2012. Response of commercial poato cultivars to common scab
disease in Isfahan and Freydan. Seed and Plant Journal, 28 (3): 383-394. (In Persian with English abstract).
https://doi.org/20.1001.1.20086954.1391.28.3.3.0

Parvizi, K. and Salvati, S. 2018. Evaluation of the effect of using super moisture absorbent on the growth indicators of
fall potato cultivars at different planting depths in Hamadan, 11" Iran Horticultural Science Congress, Shahrivar
2018, Urmia University, Urmia, Iran. (In Persian with English abstract).

Parvizi, K. 2008. Evaluation of quantitative and qualitative traits of late and early ripening advanced potato cultivars.
Pajouhesh-Va-Sazandegi, 21 (2), (79 In Agronomy and Horticulture): 80-90. (In Persian with English abstract).

Parvizi, K., Souri, J. and Mahmoudi, R. 2011. Evaluation of cultivation date effect on yield and amount of tuber
disorders of potato cultivars in Hamadan province, Horticultural Science, 25 (1): 82-93. (In Persian with English
abstract). https://doi.org/10.22067/jhorts4.v1390i1.9753

Qasim-Khanlou, Z., Nasrullahzadeh Asl, A., Alizadeh, I. and Haji Hassan Asl, N. 2018. The effect of fertile phosphate
biofertilizer on yield and yield components of potato cultivars in Chaldaran region. Journal of Research in
Agricultural Sciences, 3: 1-13.

Rabiei, K., Khodambashi, M. and Rezaei, A. M. 2019. Evaluation of drought tolerance indices in potato cultivars.
Iranian Journal of Plant Sciences, 41 (1): 171-177. (In Persian with English abstract). https://doi.org
/20.1001.1.20084811.1389.41.1.17.6

Siddique, K., Tennant, H. and Belford, P. K. 1990. Growth development and weight interception of old and modern
potato cultivars in mediterranian type environment. Australian Journal of Agricultural Research, 41: 431-437.

Soltani, E. and Soltani, A. 2013. Necessity of using meta-analysis in field crops researches, Electronic Journal of Crop
Production, 7 (3): 216-203. (In Persian with English abstract). https://doi.org/20.1001.1.2008739.1393.7.3.12.9.

Ziachehre, M., Tobeh, A., Hassanpnah, D., Jamaati-Samrin, Sh. and Jahani, Y. 2019. Effect of water stress on quantity
traits of potato traditional cultivars and advanced clone. Journal of Plant Ecophysiology, 38: 78-79. (In Persian with
English abstract).

'Y





