[ Downloaded from jcpp.iut.ac.ir on 2026-10-18 ]

[ DOI: 10.47176/jcpp.16.3.209121 |

J. Crop Prod. Process. 2026, 16(3), 45-61; DOI: 10.47176/jcpp.16.3.209121

—

m Journal of Crop Production and Processing
Journal Of

Journal homepage: https:/jcpp.iut.ac.ir/

Crop Production and Proccessing

Original Article

Effect of Bio-fertilizer Application on Quantitative, Qualitative, and
Yield Indices of Potato (Solanum tuberosum L.) cv. Carlia in Two
Warm and Cold Climates

Nasrin Abbasi Dehkordi'”, Mahmoud Reza Tadayon*"*, Mohammad Rafieiolhossaini ““and Mojtaba Karimi

Agronomy Department, Faculty of Agriculture, Shahrekord University, Shahrekord, Iran.

Extended Abstract:

Introduction: Sustainable agriculture, as a modern approach, plays a significant role in enhancing productivity and
conserving natural resources. In this context, climate, as one of the fundamental environmental factors, has a considerable
impact on the growth and agronomic performance of crop plants. Variations in climatic conditions can influence plant
growth processes and lead to fluctuations in production levels. On the other hand, the use of biofertilizers as a suitable
alternative to chemical inputs has gained importance in improving production efficiency and reducing environmental
impacts. These inputs can contribute effectively to increasing yield by enhancing the nutritional status of plants and
stimulating biological activity in the soil. The interaction between climatic conditions and the application of biofertilizers
is considered one of the key factors determining the success of production systems. Therefore, simultaneous evaluation
of the effects of climate and biofertilizers on crop performance is of particular importance. This study aimed to determine
how climate and fertilizer treatments influence potato performance under field conditions.

Materials and Methods: A field experiment was conducted in 2025 to evaluate the effects of two contrasting climates,
i.e. warm and cold, on the quality, nutritional, growth, and yield traits of the table potato cultivar ‘Karlia.” The experiment
was arranged in a randomized complete block design with three fertilizer treatments: Biofarm, mycorrhiza, and an
unfertilized control, at two locations (in southwest of Iran) representing warm conditions (Bazoft) and cold conditions
(Shahrekord), with three replications. Before planting, potassium sulfate was applied according to soil test results and
crop requirements. In the Biofarm treatment, seed tubers were immersed for 15 minutes in a solution prepared from the
biofertilizer (5 L per 100 L water) and then planted. Mycorrhizal inoculum was applied at a rate of 10 g m at planting,
placed in a band beneath the tubers.

Results: The results showed that fertilizer treatments had a significant effect on all evaluated traits, location had a
significant effect on tuber yield, tuber specific gravity, tuber protein percentage, stem diameter, number of stems, and
plant dry weight, and their interaction was significant only for tuber protein percentage. Biofarm fertilizer produced the
highest tuber yield (94.73 tons ha!), harvest index (68.33%), tuber dry matter (24.54%), stem diameter (1.28 cm), number
of stems (18.33), and plant dry weight (135.81 g). The mycorrhiza treatment resulted in the highest tuber specific gravity
(1.17 g cm™) and number of tubers per plant (16.33), whereas the greatest amounts of reducing sugars (5.68 mg g') and
amylose (35.73%) were observed in the control treatment. The cold region (Shahrekord) was superior, with a tuber yield
of 94.69 tons ha™!, specific gravity of 1.107 g cm™, 16.88 stems per plant, and plant dry weight of 132.5 g, while stem
diameter was higher in the warm region (Bazoft), reaching 1.41 cm. The highest tuber protein content in both regions was
obtained under the mycorrhiza treatment.

Discussions: The results of this study showed that both fertilizer treatments and climatic conditions strongly influenced
the growth, yield, and quality of the Karlya table potato cultivar. Fertilizer treatments significantly affected all measured
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traits, while location mainly influenced tuber yield, specific gravity, protein percentage, stem diameter, number of stems,
and plant dry weight. The interaction between fertilizer and location was significant only for tuber protein content,
highlighting its sensitivity to both climate and nutrition.

Biofarm biofertilizer produced the highest tuber yield, harvest index, tuber dry matter, stem diameter, number of stems,
and plant dry weight, indicating its high potential for improving productivity and vegetative growth. Mycorrhiza, in turn,
resulted in the greatest tuber specific gravity, number of tubers per plant, and the highest tuber protein content in both
regions, emphasizing its role in enhancing tuber formation and nutritional quality. In contrast, the control treatment
produced the highest reducing sugar and amylose contents, which were associated with lower yield. Climatically, the
cold region (Shahrekord) outperformed the warm region (Bazoft) in tuber yield, specific gravity, number of stems, and
plant dry weight, confirming that cooler conditions are more favorable for Karlya performance.

Conclusions: Overall, the findings suggest that Biofarm, especially in cold regions, is suitable for maximizing yield and
biomass, while mycorrhiza is more effective for improving tuber quality and protein content. The use of these biological
fertilizers can partially replace chemical fertilizers, enhance productivity and quality, and contribute to the goals of

sustainable potato production.

Keywords: Amylose, Biofarm, Harvest Index, Mycorrhiza, Reducing Sugars

How to Cite: Abbasi Dehkordi N., Tadayon M R., Rafieiolhossaini M., Karimi M., Effect of Bio-fertilizer application
on quantitative, qualitative, and yield indices of potato (Solanum tuberosum 1.) cv. carlia in two warm and cold climates.
J. Crop Prod. Process. 2026, 16(3), 45-61 (In Persian). DOI: 10.47176/jcpp.16.3.12113.

Copyright © 2026 Isfahan University of Technology, Published by Isfahan University of Technology press. This work is licensed under a
@ @ @ Creative Commons Attribution-Noncommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/). Non-

commercial uses of the work are permitted, provided the original work is properly cited.


https://doi.org/10.47176/jcpp.16.3.209121
https://jcpp.iut.ac.ir/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.47176/jcpp.16.3.12113
http://dx.doi.org/10.47176/jcpp.16.3.209121
https://jcpp.iut.ac.ir/article-1-3415-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-10-18 ]

[ DOI: 10.47176/jcpp.16.3.209121 |

DOI: 10.47176/jcpp.16.3.209121¢50-1) . jaw & ojled AV oys3 V600 2l 5 ol OV puams (4513 5 5 4 d5

b ol OV e 515 s M5 i P
https://jcpp.iut.ac.ir/ 4, &5 Kbt amis EI’-P :
Gt 9 ey SUguazo (5,918 g Sulgs

‘;:U:‘JW :ﬂu‘,d‘izs‘@s ‘Sugpujﬁj ‘5\.&:_95 aﬁ,\SJ.;ls

5w 9 pf el 55 3 WL, o3, (Solanum tuberosumL.)

g;‘”..jsg;::".‘“,’ M‘ﬂ).\w‘ ﬁew.\}'\..b).:}mag 6’)“"&!“"?@}"'3

pLsl (W19) s (51553 o35 3 Kot 5 Aty 51005 (S 5o S92 5 5 5 Bl 53 1 (s B b g3y ) —0keSr
p5 wilate 53 53 55 (alid) 558 31 eslial pus 51555500 oyl 1 Jolid (6355 Slag 4 b (Folaas JolS slacsohy ISt 4 3T cnl ad
N3Y) u.\.'aajﬁe.&ﬁ&hhgw)ﬁ;)yauwwﬂgaﬁdu)bgASalab‘_ia'@Lﬂ.J.&|ﬁ|J|JS£4_«.)3(:;,@-\2)%—»‘9(&3}‘5)
Sl CBls g)lasme Sl edd g Ao yd p LgT LOT Jlite 1y & SKi 05y o Al dluad (Bl JhE ol 55 5 des 3 odé o seatue
VIYA) Bl b (Ao 55 Y£/0) 0dd S o3le (s WWF) il 5 oL (LS 3 o5 AE/V) 0ud 5 Shas Ol o iy 5B s (525
Fale 1 p SVNY) 0db 0 gt O3y o e 43 e 15055500 Slad 3 S aloml 1) (0 F1Y0) &5y S5 055 5 (V) il sl (e M
aald les 53 (doys ¥O/V) ekl (65 2 08k 07 ekialS’ a3 Oljs o fy 45 3 (At (VYY) &5 53 0 5lid 5 (oo
S 059 9 VA &5 53 bl ol (e o sl 0 SNV 0 min 055 LKA 3 o5 ALV 2 Shas b (55 ) 3 e it . odaline
Sass 53 0dE g Ol o 5L Ll sy oS alate 3 e Slae VAN Ol 4 Bl Jab o pty o Sl 3 cpl o 5 p S Y W

cbls adllas 390 i 1y e F1 op it piBl 355 5 3 ailite oS (IS 5sbay 4G Jols diie 53 a slp 150500

DSl (Gl glaud (il 5 Sasls U sk Gkl 1 gadS slasily

V4 0/ VYO izl gl VE 8/ O/ 5 n T V80070070V g KO3 N B0/ ¥V E dlas oL s

Q‘J,i\»:;*im;}@i:a@lbséj))wembcwl)jw;

mrtadayon@yahoo.com :4sUL|, «J stus st 55

© 1600 el Sl imo oKl 4 Glate (s ool SLEDI 3> @@
Jwﬂ);C)M@,;qu)p,dm@cgw;t;.wnﬂJa,fpaijnwt?g,;numCjﬁ,auwﬂjuﬁlﬁwuu‘w @

1l Slme 5

Creative Commons Attribution-Noncommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).


https://doi.org/10.47176/jcpp.16.3.209121
https://jcpp.iut.ac.ir/
https://creativecommons.org/licenses/by-nc/4.0/
file:///C:/Users/Administrator/Downloads/mrtadayon@yahoo.com
https://orcid.org/0009-0007-5480-6324
https://orcid.org/0000-0002-7443-2207
https://orcid.org/0000-0002-8413-7404
https://orcid.org/0000-0003-4598-0172
http://dx.doi.org/10.47176/jcpp.16.3.209121
https://jcpp.iut.ac.ir/article-1-3415-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-10-18 ]

[ DOI: 10.47176/jcpp.16.3.209121 |

O 9 (63 K5 culs o s

\i'O/VA)L:MZ/\-\ °)J>/55Liﬁf‘)j C—V}Wd)}?ﬁ}“_}: A.J”J.Zu

3 03ls Al 1) Lag St cpl (pas Slad Ll e lial
5 A ohn (ol sole o s ol LS ez
O 558 5 90 05 0

Azospirillum s i G lag SL akes
L & Lzes Rhizobium s Xanthomonas JPseudomonas
Fobe Siladshe 5 055,50 S A, el ey se A5
s S S Sl 5 oenls Jaal5l 1, olS Al ol
35 b e S S () (BA) S o 58 1) 2 8
38 ee SRl il A S oy S Ol b
Lpd £ 0S5 plerd glaas @ 5l el
3 Pt Kl ey b 3l 2l Sk sz B
S SeS ol Dl e iy Sl e 13
Lsdr amme Sl 4 olS Josd (I i
(W)

L s slass 45 Lsls 0L 01 Stagsy (glasdllas s
S el e 5 Sle sl Wi flil i) sl S
e e 503 O Kk (01) el esls a5l 1 Leeds
03 A3 OVE Ol ) e 53 Sl atld
Dl S s slansS Lol en plad slas S 5l ool
23 aosSle s S 0y O Kassy (1S 53 (T0) s S
(o B sleds 2l (Jos IS s ) e s
USKa g 5 Y Ol w0 1 5 Sas 5 S osle Ao s
() ol osls il

GlassS 38 5 bos o sh oacldl Tl 2 G RS em
S R R e S
hede Slacs S 5 1 5Gle Cdlad o bl s L il
‘fff sble s a5 Jl- s gl spdee AU Cnl S
Syt 1 eSS ol 2D L5 e bos 51580
s a8 5l eslinal dms I3 b o ke b e
Ol elS S35 5508 5 Sl Conds S0 b ol (Saa
S s el (8) Al Lok [y ales sla s i
i AS 5 oS Dlo p e gbas S 5 o3 Ll

PRV

RS 5 S Olseas (Solanum tuberosum L) ous jee
Ldi 5 gl el el 55 wlud (28 Oler o1y OlalS
W5 poler 45, 03 D3 s e kS Sl ey s 20l Ol
s ol Waar ol oS pl (Y) 58 e S Sl
2L L el il Lol 2 b e S5 YL
$3oslis laplls o losy Comal I Sis osle A5
55 OBLS 51 K s Ol 3 (Y8) el Jls 55
Gl SR S8 5 e 5 e e SO
SIS 55 o g seme S sba (Ll o3y (ol s
S3d Jlime 5 jees S sy Ok 3 ol oS oyl
ol s Jlwalem Olial ol ol 3,51 JUSs Sl5a V8V
A5 o s 5 S ombin o8l 5 lsa sl Jaul 5 Lse
2o Yo s Shae Sl b s ol 558 55 e S
(V) 3580 Cpmme 535S 5 Okl 2y o3OS
3 S b podsiaes (S el WL 035 s i
S S laods oplas Sy LS (S556S 355 S sS
OF) Gl sl (5l (s 5 035 VL g S50

ot 5 B 5 Bl el e S| S Ol o
S ol a olS sl iagls e iewe 3 ,Shas 5 sad Ay 5
o L5 bos (2l 5 5l 5L osllae Ll5ede (ol
S S Glil 5 dgame CodS Jals wde | S5 als
Al el ol L) 555 LS (sl SIS 3 S5 50
e ol glaans s ‘V”m et Sl sl 5 e 3l slade
S lales (5 me 53 ¢ pm i M5 GbLe Sl Gledas
() cd Sl 3

D5k 5 F5e sla )ty 5l (SO s slan 5SSl ol
Loos S onl Gl Sl asdpe e sl
Sl Ay S S el i gslaslsl
2 5l 3 e L3 e Les dims e I3l ol
SlaasS 4 g me o Lo s (S bl S


http://dx.doi.org/10.47176/jcpp.16.3.209121
https://jcpp.iut.ac.ir/article-1-3415-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-10-18 ]

[ DOI: 10.47176/jcpp.16.3.209121 |

e S oS s asls gy S 5,8 S0 e gh — ke Al

O 9 (63 S5 guwls oy i

(Vv o —cpsy98) A, Juad b s uﬁ..l\.oﬂ 3,00 gbln dlab Ol > 4> s wf;t,« RISPRES

Table 1. Mean monthly temperature of the experimental sites during the growing season (March—October 2025)

Bazoft
T t
September August July June May April March em(}())ecr? ure
10.3 159 19.4 17.5 13.2 9.4 6.2 Minimum
30.3 36.9 39.8 38.6 353 27.6 20.1 Maximum
Shahrekord
T
September August July June May April March em(]zeg;i ture
1.6 7.9 12.5 13.4 8.1 52 2.7 Minimum
30 323 34.6 36.1 315 27.7 19 Maximum
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Table 2. Physical and chemical properties of soil in the experimental fields

Bazoft

K P Total N Oganic carbon EC .
(mzke ) %) %) pH (ds m") Soil texture
237 8.2 0.064 0.86 7.51 0.66 Loamy-clay

Shahrekord

K P Total N Organic carbon EC .
(mzkg)) %) %) pH (ds m") Soil texture
327 9.8 0.074 0.56 7.55 0.62 Loamy-clay
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Table 3. Combined analysis of variance for the main effects and interactions of location and fertilizer on
morphological traits and potato yield

Sum of squares

Harvest Plant dry Tuber Number of tubers Number of stems Stem
. . . . df S.0.V
index weight yield plant per plant per diameter
56.9 ns 8825 4555%* 2720 107* 1.62% 1 Location
Locati
16.7 s 0.37 s 39 s 5720 8.56 1 005" 4 ocation =
Block
238%* 3881%* 1450 63.4%% 74.1%* 0.23* 2 Fertilizer
x Location
20.2 s 1.32ns 82 ns 0.39 ns 2.06 s 0.005 s 2
Fertilizer
10.7 208 114 1.72 4.06 0.03 8 Error
5.16 13.0 13.6 10.05 139 16.9 - CV(%)
M))@j&dl&i)‘\(%.w)) )‘JJ'J.A ‘)\J&AJ}%}@%}*H%‘S-H
ns., sxand #: not- significant, significant at 1% and 5%, respectively
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Table 4.Mean response of morphological traits and potato yield to various fertilization treatments

Harvest index Plant dry weight Tuber yield Tubers/plant Stems/plant Stem diameter Fertilizer
(%) (€9) (ton) (cm)
68.32 1352 94.72 13° 1832 1.282 Biofarm
65.6° 110° 77.9° 16.32 13.5° 1.152 Mycorrhiza
56.3% 84.9¢ 63.6" 9.83¢ 11.5° 0.9° no fertilizer

Cws LSD Q}n)'Tde\ﬂMJA@JLAblC]a.AJJ Gol3 sme Ml (glyls gt o 55 S ie Gy - lad s gl

Different letters in each column indicate significant differences among treatments (LSD, P < 0.05)

i 3 S 5 S (5950500 Dlho p adhaie 1 Kl dwslie .0 Jgu
Table S. Effect of location on morphological, quality and yield traits of potato

- - - - s et
Tuber spemﬁ_g gravity  Plant dry weight Tuber yield Stems/plant Stem diameter Fertilizer
(g.cm™) (2 (ton) (cm)
1.00° 88.3° 62.8° 12° 1412 Bazoft
L.11® 1322 94.72 16.88 2 0.81° Shahrekord

.Cews LSD Qjaﬂu»l.ﬂ\f_w)>@db.:>lc]a.~)> Gl s O Gl G g a3 S 2hie Gy > Ol a gl

Different letters in each column indicate significant differences among treatments (LSD, P < 0.05)
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Table 6. Combined analysis of variance for the effects of region and fertilizer on qualitative traits of potato

Sum of squares

Amylose Reducing Sugars Tuber Protein Content ~ Tuber dry mass  Tuber Specific Weight df S.0.V
27208 0.38 ns 2.22* 15.3 s 0.04* 1 Location
* L i
6.320 0.817s 0.43 6.09 0.002 4 [ location
Block
183™ 8.73" 9.49™ 7117 0.06™ 2 Fertilizer
0.94 5 0.015 s 0.69" 16,875 0.02 o location
Fertilizer
3.73 0.97 0.08 50.8 0.006 8 Error
6.57 7.09 4.52 10.1 7.87 - CV(%)

M))@};g.l dLaS}‘c]a.NJJ)‘JL;"M Ulb&uﬁ..ﬁ%ﬁqﬁjﬁl

# NS

n.S, #: and #: not- significant, significant at 1% and 5%, respectively

i S Sl (g p 6355 sl 1 ke amlis V J g
Table 7. Mean comparison of the effect of fertilizer treatments on selected potato quality traits

Tuber Dry Matter ~ Tuber Specific Weight

Amylose (%) Reducing Sugars (mg gFW) (g cm”?) Fertilizer
25.6° 3.28 ¢ 24.52 0.97° Biofarm
26.8° 4.24° 203° 1.172 Mycorrhiza
35.72 5.68 2 17.7°% 1.01° no fertilizer
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Different letters in each column indicate significant differences among treatments (LSD, P < 0.05)
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Figure 1. Mean comparison of the interaction effect of fertilizer treatments and region
on potato tuber protein content (%)
Different letters in each column indicate significant differences among treatments (LSD, P< 0.05)
Ba: Bazoft region; Sh: Shahrekord region; B: Biofarm; M: Mycorrhiza; Ctrl: Control
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