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Abstract

Introduction

Potato (Solanum tuberosum L.) is considered the fourth most important food crop worldwide,
following wheat, rice, and maize. Selecting an appropriate planting date that is well adapted to the
climatic conditions of Khuzestan is essential for achieving economically viable potato production.
Potato is relatively tolerant of low temperatures and is generally considered a cool-season crop.
Optimal growth occurs in regions where the average temperature of the warmest month is
approximately 25°C or lower, while the ideal temperature range for maximum tuber production is
15-22°C. In temperate regions of Iran, potatoes are typically harvested and consumed during
autumn and early winter, resulting in a market supply gap during the subsequent months.
Cultivating potatoes in warmer regions, such as Khuzestan, and supplying the crop during late
winter and early spring could help reduce this seasonal gap. Therefore, the present study was
conducted to investigate the effects of planting date and weed-control treatments on the quantitative
yield of potato under the climatic conditions of Khuzestan.

Materials and Methods

To investigate the effects of planting date and weed-control treatments on the quantitative yield of
potato, a split-plot experiment was conducted based on a randomized complete block design at
Shahid Chamran University of Ahvaz during the 2023-2024 growing season. Planting date was
assigned to the main plots at three levels: October 16, November 16, and December 16. Weed
control was also investigated at six different levels on the subplots, i.e. weedy (no weed control),
weed-free (complete weed control by manual weeding until the potatoes were hilled), manure (10
t ha™'), manure+herbicide oxyfluorfen (1.5 L ha™ equivalent to 360 mL a.i. ha™), herbicide
oxyfluorfen (1.5 L ha™') alone, and inter-row cultivation of rye as cover crop. The measured
parameters included the number of branches per plant, shoot dry matter (g m2), the number of
large (diameter >5 cm), medium (diameter 3-5 cm), and small (diameter <3 cm) tubers per square
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meter, and the yield of large, medium, and small tubers (t ha™). These measurements were
evaluated at both economic and physiological maturity stages.

Results and Discussion

At economic harvest, the number of tubers obtained from the October, November, and December
planting dates was 44.6, 58.1, and 66.0 tubers m™2, respectively. At physiological harvest, the
corresponding values were 41.3, 55.0, and 72.7 tubers m™=. Thus, the highest number of tubers per
unit area at both harvest stages was obtained from the December planting date. Tuber yield at
physiological maturity was significantly higher than that at economic maturity. The highest tuber
yields at economic and physiological harvests were recorded for the December planting date,
reaching 20.7 and 34.6 t ha™!, respectively. The higher tuber number and yield associated with the
December planting date may be related to the more favorable temperature conditions prevailing
during the subsequent stages of crop development. The cooler temperatures following December
planting may have promoted tuber initiation and development while extending the period during
which temperatures remained within the favorable range for tuberization, ultimately contributing
to greater tuber production. However, this interpretation should be considered in relation to the
specific temperature conditions observed during the growing season. Among the weed-control
treatments, the lowest tuber yield was recorded in the rye cover-crop treatment, which may be
attributed to interspecific competition between rye and potato for water, nutrients, light, and other
environmental resources. No leaf injury, including leaf burn, or plant mortality was observed
following the pre-emergence application of oxyfluorfen, indicating that the treatment was well
tolerated under the conditions of the experiment. Furthermore, the application of oxyfluorfen,
either alone or in combination with manure, significantly increased both tuber number and tuber
yield compared with the weedy control treatment.

Conclusion

Results showed that pre-emergence application of oxyfluorfen can control weeds in potato fields
either alone or in combination with manure from animals. The results also indicated that Khuzestan
as a subtropical region has potential for potato production and can supply potatoes to the market
during off seasons when potato production in temperate regions is limited.

Keywords: Cover crops, Manure, Number of tubers, Oxyfluorfen herbicide, Physiological maturity
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Table 1. Monthly meteorological data during the 2023-2024 growing season

Month Sep- Oct- Nov- Dec- Jan- Feb- Mar- Apr-
Oct Nov Dec Jan Feb Mar Apr May
Average temperature (cC)
Minimum 20.3 15.1 8.8 8.5 9.6 10.5 15.6 20.2
Maximum 38.6 29.1 223 214 21.0 232 28.8 33.6
Average 29.5 22.1 15.6 15 153 16.8 222 26.9
Average relative humidity (%)
Minimum 25.8 42.5 53.1 514 46.2 37.0 37.0 329
Maximum 71.5 84.8 91.2 90.7 88.1 83.9 84.4 71.0
Average 48.7 63.6 72.2 71.1 67.1 60.5 60.7 54.9
Total precipitation (mm) 0.0 80.6 0.7 73 38.4 61.3 59.6 46.4
Total evaporation (mm day™!) 256 125 68. 74 105 136 214 279
o S lowd 9 (30 ST R I (P -T T
Table 2. Some physical and chemical properties of field soil
Soil Texture EC pH Organic carbon Available P Available K Available N
(dS m) ) (mg kg ) (mg kg ) )
Sandy-loam 2.5 7.7 0.5 7.6 174 0.04
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Table 3. Analysis of mean squares variance of planting date and weed control on some quantitative characteristics of potato plants at the economic maturity

Number of Number of tubers Total Tuber yield Total Number Dry
. Shoot dry weight
Sources Of Variation branches per number of tuber of £
plant matter Large Medium  Small tubers Large  Medium Small yield weeds o
weeds
Block 2 3.04™ 21.08™ 28.1™ 0.098™  0.82™ 205 0.085™ 0.64"™ 0.04™ 29.1™ 1.23™ 0.85™
Planting Date 2 24.04™ 5044.0™ 3472.9" 46477 11817 890.0™ 6.944™ 5.69™ 0.04"™  169.5™ 7.16" 9.1"
Main Error 4 0.89 836.4 21.3 0.474 1.04 33 0.395 0.46 0.03 35.0 0.96 1.2
Weed Control 5 0.35™ 1295.0" 79.17 1.136™  0.85™ 530" 1.098" 0.19™ 0.03™ 72.5" 13.78™ 10.4™
Planting Date x Weed Control 10 0.48™ 147.7™ 60.9™ 0.535"™ 1.69™ 326" 0.470™ 0.07™ 0.06"™ 18.6™ 0.59™ 1.8™
Error 30 0.37 427 31.2 0.48 1.57 211 0.430 0.26 0.04 28.8 0.49 0.34
CV (%) - 20 26 25 16 27 23 18 28 29 29 27 23

Al el Sre b M,;@jeg_du,.t e 53 I3 gre 55 4 NS 5k

** * and ns significant in the 1 and 5 percent and non-significant, respectively.

SOLABI (T oy AW 50 33 (o O (53 ;5o 9 Shb) BT 329 3 Py p I pile J AT 9 Sl b T (Sle duslie - Jouer
Table 4. Comparison of the mean of planting date and weed control on some quantitative characteristics of potato plants at the economic maturity

Number of ~ Shoot dry Number of tubers (m?) Total Tuber yield (t. ha™) Total tuber Number  Dry weight

Treatments branches matter (g number of -013 h i of weeds of weeds

per plant m?) Large Medium Small tubers (m?) ~ Large  Medium Small yield (tha™) (m?) (gr m?)
Planting Date
17 October 1.7° 91.2% 11.0¢ 17.3° 16.3° 44.6° 9.7 4.42 0.48% 14.7¢ 67.6° 31.9%
16 November 3.22 59.1° 16.4° 23.6% 18.0° 58.1° 12.6° 5.5% 0.54° 18.7° 124.5° 4.7°
16 December 3.92 83.2% 25.3 14.4° 26.3 66.0% 18.7¢ 1.5° 0.43% 20.7* 40.0° 8.7°
Weed Control
Weedy 3.1° 74.7%¢ 17.0° 19.2% 20.7° 56.9% 11.6¢ 4.12 0.47% 16.2¢ 120.9% 37.8%
Weedless 3.0% 85.1% 20.2° 18.4%® 2252 61.1% 15.5% 4.0% 0.45% 19.9° 42.7¢ 2.5¢
Manure 2.7% 67.4% 20.2° 16.4° 20.9° 57.5% 14.2° 3.2% 0.37¢ 17.8¢ 208.0° 30.8*
Manure + Oxyfluorfen 3.0% 92.12 22.8 24.9° 22.3 70.0% 15.8° 5.0% 0.43% 21.2% 12.5¢ 1.9¢
Oxyfluorfen 2.7° 86.3% 22.0° 15.8° 26.6° 64.5% 15.1% 3.22 0.58% 18.9° 1.8 1.5¢
Rye cover crop 3.1° 61/4° 15.3° 16.0° 16.1° 47.4° 10.2° 3.4° 0.58* 14.2¢ 78.2° 16.2°

e IS e M))@d‘a}‘ch—ﬂ)) (LSD) s gms D 3lis 31 O 55T 5l oslimanl b &5 2 Cog ool O g 2 095 u:i\.:n
The same letters in each column indicate no significant difference at 0.05 probability level, based on Least Significant Difference (LSD)
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Table 5. Cumulative growing degree days for the
three planting dates

Planting date  Economic physiological
maturity maturity

17 October 1035 1375

16 November 693 985

16 December 830 1054




YAN

VEO ol oF ol P4 W alS Sl g

Solaigms ssb 4 s Oa Hled 4 Sl (068 &
(F Jou) s 50d Lo 1) 555 55

Lol pan ol3 358 slass 53 0 IS5 Shas 3!
AR e e U ST
aaS Gl pysls ST IS Cale 8 ol Jl s
OLas 1y o 3 sl b arliie (63 Shas ¢ oslinal o lgs
4 Cad (5708 0le 3 Slas g5 4 (s 28 500
s sS pae L a (F Jodr) Cils oy Hled
Lol s e polis anl p I3 s 4 JT
Eskandari, ) > 5& s e jmw o 3 Shas il 53!
ses p3eke 5 Slas zalS andlls ol 45 J5 2015
S OF 3 jpglacile i dd) s 4 sls 38
Fdsda) s sk WS S e gyl slasles
5 odk Ojy b o phe (BHIF 00 00 S
Cals i 3,08 L e ok S 5 Slas
YO 1y 5 Shes 5 ol s & o S a8l 25 Cale
Hasani Nasab Farzaneh er) sls a1l do s
Aal., 2019
IPsbule «Kis 0)9 9 Slux

sl Ty ke S Lo \GVJ_._:? skl
L)) ey ey S 1S Ll e
S 5 pslacile i g K S s s s
2255 Sled GO ST 53 Lo g Slided as )5 o
Sl 4 B sl e s aglacile poosdle
M\f'ci)lijzjjaqbélw O s ..,b_sjfo.ul.&a
B3 Sl G5l 55 4 Sl gime 55 L OLT YO
slsled Obe o ppmen (F o) U5 edalis
03 ipcladale sl o i Goadale S sl
sp Jom 53 ol ok sdaliin ol 58 o )3 0
asb aly s aslacie slas )4 ST S Cale oS
Bl 2als Slea g s S LS 5 syl sae

6- Sisymbriun officinale
7- Melilotus officinalis
8- Sinapis arvensis

9- Carthamus oxycantha
10- Cyperus rotundus

sy 55 beds Slus 5 05y il jo &S il
.(Yuan et al., 2003)
ous & Wlos

9 df)}g ods :JKL,.:« P s QLS C’L’
Sl 505 53T YD w\f@,u,umy;ﬂa
238 15 pss oKl 55 OLT YO IS b 0T
G)U‘)Ov@ﬁﬁ&ﬂjdf)kék)ﬂ&&ﬁs
o Slaw pl j3 ol jolamtl st 4 g YO CAIS
s s gme Sslis (LT Ll I csls slag b
> A8 F b 533 Shee hl51L(F Jpus) Sl
slabes b glieds - po Glijen 51 G50 Yoz
wK@JUJD.aﬁs\f@u@ﬁ*ots\o%uu
,«~/vwg,.;;gbﬂjef)ﬁéum‘)sﬁa
x;\;upl,@:;l:};@by;ﬂw;léw,;wf
%;gbj&jdf)jdbaa.@wqfu)b);
Yo 595 5 OLTYO Cbls fu b 55 Ao y3 YA/F 5 SV/F
.:xWYOQ‘ZK@)U)J-ijz

>ﬂ;)>wﬁa,\wwgé,uﬁm
S L5 S S i 503 ol 42bls s S
odas 3 dgp Gl B L e 0de Oloj O 4l s
3l 4 el 0y 2S5 (e s Shos (215
(Ghamari et al., 2023) 5 4 oLzl S >

odb 3 Shes oy oy ) ple J ST Hles Ol 5o
s 38 e 3 ot IS Slas 5 Lo e 8
S 53 5 YVY 5070 OOA O 5 4 ophy b S|
23 e JS > Shas 5555 0k 3 Shas S 555
S VY SV Cl sl idg oS LS
J;Scbjaa\&ﬁawd‘)sﬁsﬁj&
23 ek S 5 Shes (Zils sy Sls gae sl
oS 5355 (oM oS+ i3 38 Glasles

1- Lolium temulentum
2- Malva sylvestris

3- Chenopodium album
4- Beta maritima

5- Emex spinosus


https://en.wikipedia.org/wiki/Sisymbrium_officinale

YAY

Jﬁ&lﬁgﬂ%ﬁ#}wg@)uj‘w)jQb&s}h)cv\.«f

Sosb 405y LA 50 4w pcile J 25
FEHAL wgé,u,;)b,gwwﬁ,ws
i Dy oS Sos CalS lagm b b amlis
Oy oled a8 Sl dald 4 S | S ppslaile
L;u'@,u 4w 53 S b sl Ola s gae sl
13555 sk 03 S aglaiile S 055 (s

15 4 s ST 5 P58 ST AS il Ll jen
ded 3 bl Gl gae Dgli dald Loy 5 ul
S 0js s 58 Hls sl glag,b
Szl ) ol polatl s o 4 b aclacale
5 Wale bl e Dsll Os ps 5 dsl CllS

Méﬁmg‘_gijo)ijéj.STYb @Kéﬁ)b))

d> 0 U pgbcale Ods &S ey sl
4 ol SR jpcls slis 35 oy S
Hs 4 Js s 8 edalie 25 Cale (6l glasles
SAgcle (s 0y o a0l @ 03y Sa S
Obe 3 355 odalie Iy gme Sl clajles oyl
STE 5 bl iy ol i oils £ slas
S35 23 5 foS jpcale (a3 53 0 s
Ao edalie (6 2iy jale duwjeaw CAE L
Solsiimn sk 4 g oS s 3 Al sl
(F ) 05 8 515 s 5 dals slaslas o
Capde 5 S Gyl S a3 S
U o 5 jpglacde i 05y 5 e

(O JK8) 28 8 15 aals o Glasles o Soalis &S sls Ol (golasl S,
mWeedy OWeedless B Manure
O Manure+Oxyfluorfen  BOxyfluorfen EIRye between rows
o & 100
S E 90
‘%‘:s: 80 a a
gg 10 2
=2 60 LHiE
S € oo S
+ BREEY
g8 40 5 a
$E aa
25 20 i a _ a
Qg 10 2 C o [ ab b p ab

Nov

Planting date
Ol 38 ISl eis 039 ¢ ipcale J a5 B9y 9 il Fu sl haon g B3 g ) UK
Soladl o

EBIEEY Q;L&:M):@Cl:.ﬂ):g)lsdzmc;}b'ﬂJBI.\:—Q}»}TJMLAJ{‘SJ:J:“degﬂJél.l.:-é\)béhaiﬂguulf@)\:ﬁ):

IERING

Figure 1. Results of the slicing interaction of planting date and weed control methods on the dry weight of
weeds at the economic maturity
In each planting date, means with at least one common letter are not significantly different, based on Least Significant
Difference test (p < 0.05).
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Figure 2. Results of the slicing interaction of planting date and weed control methods on the number of
branches per plant at the physiological maturity
In each planting date, means with at least one common letter are not significantly different, based on Least Significant
Difference test (p < 0.05).
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Table 6. Analysis of variance for the planting date and weed control on some quantitative characteristics of potato plants at the physiological maturity

Number of Shoot Number of tubers Total Tuber y|e|d Total Number Dry

S.0.V Df branches dry number - tuber weight of
. Large Medium Small . of weeds
per plant matter Large Medium Small  Of tubers yield weeds

Block 2 0.098™ 671.1" 30.0™ 7.4™ 438™ 561" 0.16™ 4.7 0.114™ 0.87" 1027 0.10™
Planting Date 2 6.378™ 553.5™ 9042 5267 6753" 17828™ 209.9™ 58.3™ 413" 827.2™ 30479™ 3.79"
Main Error 4 0.211 726.7 77.0 63.1 324 120 9.9 2.0 0.10 11.7 442 0.45
Weed Control 5 3.435™ 3552.4™ 5515 68.4™ 246M™ 1344™ 213.8™ 5.2" 0.10™ 268.7" 16092 0.52"
Planting Date x Weed 10 0.487™ 145.4™ 35.8™ 32.9™ 167™ 347 10.8™ 4.8™ 0.21™ 26.9"™ x -
Control 4075 0.79
Error 30 0.136 190.5 32.0 43.7 190 281 16.8 3.2 0.17 25.3 154 0.19
CV (%) 14 29 19 23 26 15 25 24 23 18 20 28

S50 g0 3 () 39 (w0 Jam OLST (83 Ko § (SN SIS 29 I Py ¢ I pile J AT g Sl b BT uSle dwlio -Y oo

.ugg,u@”ﬁa)w,;@)eiﬁJm,\cla.w,;)\;@m oS5 4 NS 5 e
** *_and ns significant in the 1 and 5 percent and non-significant, respectively.

Table 7. Comparison of the mean of planting date and weed control on some quantitative characteristics of potato plants at the physiological maturity

Number of ~ Shoot dry Number of tubers (m2) Total Tuber yield (t hal) Total tuber  Numberof Dty Wweight
Treatments branches matter number of ield (t ha! ds (M2 of weeds (gr

per plant (g/m?) Large Medium Small tubers (m?)  Large  Medium Small ~ vield (tha”)  weeds (M) m?)
Planting Date
17 October 1.9° 52.3% 12.6° 11.7° 17.0° 41.3° 16.6° 6.4° 2.3° 25.3% 81.4* 196.6°
16 November 2,92 45.42 13.8° 15.0% 26.1° 55.0° 13.0° 6.2° 2.2° 21.4° 87.3* 277.8*
16 December 3.0% 41.3% 19.22 17.12 36.3° 72.7* 19.8% 9.42 5.42 34.6* 13.1° 93.4¢
Weed Control
Weedy 1.8° 30.6™ 10.4¢ 14.9% 26.4% 51.7¢ 10.9° 7.6% 3.5% 22¢ 130.7¢ 402.8*
Weedless 3.12 58.52 18.1° 15.5° 30.22 63.9% 18.6% 7.6% 3.42 29.6% 63.7¢ 132.5¢
Manure 2.6° 390.7° 15.4° 16.12 22.5° 54.1% 16.5° 7.9% 2.8% 27.1° 81.6° 358.1°
Manure + a a a ab ab ab a ab a a d d
Oxyfluorfen 3.3 69.0 19.5 13.8 26.8 60.0 21.7 7.3 3.7 32.7 25.9 9.4
Oxyfluorfen 3.0% 61.8° 17.3® 15.0% 28%® 60.4% 20.78 7.9% 3.42 32.0° 5.7° 3.44
Rye cover crop 1.9° 18.4° 10.5° 12.3° 24.9%® 47.8° 10.3° 5.9 3.1° 19.3¢ 56.0° 229.5°

J..S.m:.-)‘: @.ﬁ t-\.p)é@ J\AS.’-\ C]&ﬂ)é (LSD))\JG..&A Q)w JE\J:- U}A)T)| PRy rio] L df}';.:w ;}}f‘; Qj;w,a 093 dli'l?‘
The same letters in each column indicate no significant difference at 0.05 probability level, based on Least Significant Difference (LSD).
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Figure 3. Results of the slicing interaction of planting date and weed control methods on the number (A) and
dry weight of weeds (B) at the physiological maturity

In each planting date, means with at least one common letter are not significantly different, based on Least Significant
Difference test (p < 0.05).
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