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Extended Abstract

Background: Since ancient times, humans have recognized medicinal plants as invaluable
natural blessings, extensively utilizing them as effective and essential tools for alleviating pain
and treating various ailments. Among these, Cucurbita pepo (commonly known as paper-skinned
pumpkin) stands out as a highly significant and versatile medicinal plant that has gained
widespread application in the pharmaceutical industries of most developed nations across the
world. One of the most pressing challenges in modern agriculture is drought, which serves as a
critical and limiting factor affecting agricultural production on a global scale. Drought is one of
the significant limitations of crop production and productivity in the world. The study of yield-
related traits in stress conditions helps to improve the high-yielding cultivars. Yield productivity
is low in developing countries due to multiple biotic and abiotic stresses, especially drought. Non-
availability of drought-tolerant genotypes in different growth stages is the main limitation in
improving medicinal plant productivity in developing countries. Therefore, screening drought-
tolerant genotypes at different growth stages can improve yield productivity and high nutrient
uptake. In light of the growing necessity to cultivate medicinal plants under such challenging
environmental conditions, it is essential to explore strategies that enhance their resilience and
productivity. Among various agronomic approaches, the application of nitrogen-based fertilizers
and superabsorbent polymers has garnered considerable attention due to their profound impact on
plant growth, physiological processes, and overall development. Understanding how these factors
influence medicinal plant cultivation is crucial for optimizing agricultural practices and ensuring
sustainable production. Therefore, this study was designed and implemented to investigate the
interactive effects of nitrogen fertilizer and superabsorbent polymers.

Methods: To evaluate the effect of different levels of nitrogen and superabsorbent on nitrogen use
efficiency, nitrogen productivity, and water use efficiency in paper-skin pumpkin, A field
experiment was conducted over two consecutive growing seasons (2013—-2014 and 2014-2015) in
Kermanshah, Iran. The experimental layout was based on a split-plot arrangement within a
randomized complete block design (RCBD), with three replications. The reliability of results was
ensured by minimizing variability across experimental units. The main plots consisted of four
distinct levels of superabsorbent polymer application: control (no polymer applied), 40, 80, and 120
kg/ha. The subplots were designated for nitrogen fertilizer treatments, which were applied in the
form of urea at the following rates: Control (no nitrogen fertilizer), 50, 100, and 150 kg/ha. The
Soxhlet method was used to determine the percentage of seed oil. The fatty acids of the seed were
determined using a UNICAM 4600 Gas Chromatograph with a BPX70 capillary column, which is
specialized for fatty acid separation. Superabsorbent polymers, known for their high water retention
capacity, were incorporated into the soil to investigate their effectiveness in mitigating drought
stress and improving soil moisture availability. Nitrogen treatments were applied to evaluate their
influence on plant nitrogen uptake, growth performance, and yield enhancement. Throughout the
experiment, standard agricultural practices, such as irrigation scheduling, weed management, and
pest control, were uniformly implemented across all plots to minimize external influences. Soil
samples were collected before the experiment to assess baseline fertility levels. The findings of this
study will contribute to a deeper understanding of the synergistic effects of nitrogen fertilizers and
superabsorbent polymers, potentially leading to improved agronomic strategies for cultivating
Cucurbita pepo in water-limited environments.

Results: Seed yield and yield components of Cucurbita pepo L. increased with the application of
superabsorbent polymer and nitrogen fertilizer. The highest increases in fruit number per plant, seed
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weight, seed nitrogen content, and dry weight of leaves and stems were observed with 120 kg/ha of
the superabsorbent polymer and 150 kg/ha of nitrogen. Fruit weight increased by 80 kg/ha of the
superabsorbent polymer and 150 kg/ha of nitrogen. However, there was no significant difference
between 40 and 80 kg/ha of the superabsorbent polymer or between 100 and 150 kg/ha of nitrogen,
suggesting that 40 kg/ha of the superabsorbent polymer and 100 kg/ha of nitrogen are
environmentally and economically optimal. The highest increases in seed water use efficiency, fruit
water use efficiency, nitrogen productivity, and nitrogen uptake were observed with 120 kg/ha of
the superabsorbent polymer and 150 kg/ha of nitrogen. Nitrogen had a strong positive correlation (r
=0.985) with seed yield.

The effects of the superabsorbent polymer, nitrogen, and their interaction were significant on the oil
percentage. At all levels of superabsorbent polymer application, 100 kg/ha of nitrogen resulted in
the highest oil content. The interaction of superabsorbent polymer and nitrogen significantly
influenced linoleic acid content. The application of superabsorbent polymer provided adequate
moisture, promoting proper seed development and increasing fatty acid content. However,
excessive nitrogen application reduced oil percentage and fatty acid content. The effects of
superabsorbent polymer, nitrogen, and their interaction were significant on oleic acid content, with
the highest percentage observed under optimal moisture conditions (120 kg/ha of the superabsorbent
polymer). A significant effect was also found on palmitic acid content, as increased superabsorbent
polymer application, particularly during flowering and seed formation, enhanced palmitic acid
levels. Furthermore, a significant effect was observed on stearic acid content, with higher
superabsorbent polymer application increasing stearic acid content. The highest stearic acid content
was recorded with 100 kg/ha of nitrogen. Nitrogen had the highest direct effect, with a coefficient
0f 0.985, on grain yield. Nitrogen use efficiency, with a coefficient of 0.865, had the highest indirect
effect through nitrogen on grain yield. Oil had the lowest direct effect with a coefficient of -0.051
on grain yield.

Conclusion: Nitrogen use efficiency showed the highest increase with 120 kg/ha of superabsorbent
polymer. There was no significant difference in nitrogen use efficiency among 50, 100, and 150
kg/ha nitrogen applications, suggesting that 50 kg/ha of nitrogen is an environmentally and
economically recommended level. Increasing the application of superabsorbent polymer enhanced
oil content and fatty acids in Cucurbita pepo L. seeds. The application of 100 kg/ha of nitrogen had
a significant effect on oil content and fatty acids.

Keywords: Nitrogen use efficiency, Path analysis, Summer Pumpkin, Super moisture absorber,
Water use efficiency,

How to Cite This Article: Amjadian, M., Jahan, M., & Hajmohammadnia Ghalibaf, K. (2025). A Study on Nitrogen,
Oil, and Fatty Acid Efficiency and Path Analysis in Paper-Skinned Pumpkin. J Crop Breed, 17(3), 124-134.

DOI: 10.61882/jcb.2024.1593



http://dx.doi.org/10.61882/jcb.2024.1593
http://jcb.sanru.ac.ir/article-1-1593-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.61882/jch.2024.1593 ]

AYE irssnssasssnsssnses VEF /Y ojlouis [ppdan Jlo /25 LS oMol dob iy,

Sl b @alle g (55,3l gl il

iRy e

23 e 43525 Jlod 9 0 gladwl 9 (€9 359 (2I)8 axdllae
(Cucurbita pepo L.) g3£5 Cowgy (5955

YAl JU Wsesw gl JWS "ol oo M Lol bhaae

(mostafaamjadian58@gmail.com :_Jggue ot 95) ¢yl cdpiin cdgulio (5,3 oKl ‘6}9-‘9555);' 09,5 =\
Ol dudio cdgdio (w92, olStily (559935551 09,5 Y
Ol edgedio g 93,8 oSty ¢ 55915355 ,51 09,5 Y

VEFLANY bl o VEFAYIYY : ol g ol VEFN Y el ol
APE B AYF i

bounso o5y

iled )y pLadl )5 53e (l5) olaieds 5 sl datuily anb slacunge Glaica |y oo)ls LS jed claarsiS ) i s Bad g donde
&8l drwg sloyoulS ST ilwg,ly mlio ;5 Niadjyl ooyl> LS 51 S (Cucurbita pepo L) (s3£lS Cavgy (5945 .l 035" o3litul
Jelse 5 (o (S 290 o il g 4 2)Sles (St ol A Gl el o sl GlalS ly (sy9 08 pais (9
3935wl 13,55 (6 ity oonl | o Seibans g St 3blia )3 90 nl g sl ol 53 el Sy oA g1x s
sl 005 035 (035 @y taghS (abse YO Sl (i Bblie (] Canng 457355 0 )3 SiSdosi 9 StS Bblie |y (e 05 o S
Slgiee QLS )3 gy pawass 090 g Spae ol Cusl @yeyioghS osbe VO Jl i () > Sitddes g S 3blie Canng
5 O39r 35 Sl g (ag)l GlalS CulS Cuenl 4 drgi L opS 18 €l 5 SB ol g Gmen lelge b cou
b a3l ol 4y (o; Jlo 93 (b adllae cpl (LS 903 9 035 )3 Cugboy Ol g

Sras DS 5 0555 s 5 i epan (LIS p Cush) O3 g 5 (9558 e ke Sl b)) pslaien ta g g g0
olisle S adlaio > IS dw b Bolay JolS slacSsh asly posiin s oS i LB o dolojl (gdelS Cangy (5935 olS jo
Vool ).»)Ln.n 9 Aol JAL:} u.c)B u)§9 w9]o) u)l>)49.w )LSA ) P)§9l.§ VY- 9/\' AR )JDLa.ns Jals Jnlw LA“" u)f W) ral?u‘
O S )5 oMl S g (g, I Al 189, dopd (s jslaleds g2 09l 355 mite I pAlS (g i S 13 p)Soks VDY
odlatwl Gy sladwl (gilwlin ogase BPXT0 (5, MulS g0 L UNICAM 4600 Gas Chromatograph oSy jl ails ¢y (slaswl
23,5

St el iy 23 Gl 355%8 5 Cagly 3 g 3l L SIS Cangy (5508 ol 5 Shos il 9 3,Sles AL
P PSS N0 g Cugby OOl g U )3 pSHLS WY 35 L dlu 5 Sy SiS (g Al (g8 Moy h (g Wi D oo
O 42 )51 8l il S 53 p)S oS Ve g Cugb) O3l g S )3 £SOk Ar 30 L ogee (g D sdaliie ()79 it LS
cnl 2 byt osalie (613 gime Cglis (139 55 SR )3 £ 59k Ve 9 Ve g Cugb) OOl g LS 53 p)SkS Ar 5 Fe glales
Weap)l8 sl osllae (oobaill g apeocunj 5 5l (59 i JUSe 53 S 5kS Ve g Cugb) Bl g U )3 p)SolS e 58
bl s o Brae QLS clagasls o 1) I3 cnyide (3555 SR 10 p)SHS N0+ g Cagb) A g S )3 £S5l
35U cly 1y als 3,Shee b +/AAD o pd b puiiane dbaly e oyt ooy bl eris e g (5yg 082 gme O pae
Oy (6228 Zshaw dod 13 92 0 e b9y Mo)> 59y 2 OF9 9 Cask) O g (ESenp g (95 Cugh) OOl g
DSy g Ofgr wugby OOl ygw 38 S (eg) Gl i Mg cage (g SIS 3 p)SelS Ve Sl oslatul ush
Cage L Dyge Cugby (ol Judoay @919) Ol prgu 1 oolitul gyl pixe Sigid Ml o pd (g9 w0 (39 5 Cugby Ol pguw
09 Moy uMzalS Cage gy do 3l e ili8l 038 e il oy (sladnl Lislidl a1 g (gIelCungy (6985 Al Cunlio Ay
S obisine 8B Syl sl 1oy (59 2 (1jar 9 Casy Ay GRS eRy g (1595 cashy Gl g 2,5 e oy sladel 5
@3 g 28 Ad ol (Cugboy Q3 yyge US55 £ S LS WY+ 3,)18) Cugl) 3giliee bl 53 Syl sl w03 (0 SV il
o Cugb) O3l g Bpan Ll 290 I dne Siitiall sl 203 (69) 2 (9 9 Caghy Ol pgw AR g ()95 Cugb)
agby @3 ygw ;S 335 00 49y Stall Sl GBI Cage a5 S5 St ploj )3 pogadar olS jlidyse Cugh) (el
Al 203 gl ) O3 pgw Bpas Al L g o gine Syl bl Glise 3 (39580 5 Cugby Qg SRy 9 09y
b ouiins 31 oy i Ol a8 dbul ie s )l )0 p)S ol Ve 08 b SO Ll sl lise oy g bl iol38l Skl
sl wby o ySlas p 1y @il Byl I puiine w51 Cp i TARD o pd b Ol Bpae Sl b a3 Slas p 1y AAD Co
dls by 3pSlas 59y 2 1y /+0Y o po b palite Sl S 85,

Voo c0e ol ol Lt Ty a8l (liee oyt Cagloy Bl yyg S 13 £ SGLS VY e 3,87 L ()5555 Bpae 18736 oS Al
A 5l 5 S 53 pSskS Ol oslitul oplpl il o cnl g9y ) (e ol gy JUSe ) )5 oS N0
Oil38l Al Cung (5935 Al Ly sladwl g (1E4) doyd Cagloy Ol w3 ) uwl)ﬁ‘ b Conl dsogs b (golaidl 5 Jarociw
tly o gladeal § (959) 595 2 iR S g U )3 p S ELS Ve 3 )8l

SIS Cangy (695 ol B IS ()55 Bpan (S gl Bl g e 4325 1 g5 (W05l


https://doaj.org/toc/2676-4628
https://orcid.org/0000-0002-7954-5577
http://dx.doi.org/10.61882/jcb.2024.1593
http://jcb.sanru.ac.ir/article-1-1593-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.61882/jch.2024.1593 ]

Bl JB Lisese gl JeS g Hles oo «bioral dlains

WY G Cungy (6935 )0 yumo 3505 Julod g wjp slasunl 9 (g 598 (2] adlas

G818 |l 4y el s 63 b dalllas oyl ¢l o
Cla by (Sis wpglie 5 iy Olio Sl gl s

slagbyy jl (S Cule 458 i Cagb) g (i Dlge
31l Camady b el (65y5liS Gladss o (g,
Cho ol 5l g 090 (459 &S Wl L Cule ajou
0gs0 3 Sdas |y puil o S| oyt iy gy 50 bgue Dlias
oge0 ska 3yl jlogse (g aiiene & 1 cp pS )5 Al
Pl ul?w‘ ua>l_w u|9&4) J..u]ykfo olew O" ol 0>
48,5 o500 5,Sles dgutp (gl sl (>Mol (slaaol y
3y90 oy oS b > g, (ol (Kiani, 2023) ke
Cais &S ol lis Cule @355 bt 008 e 4,8 eolal
89y Cuto g paiwmo il Q;)S))J sl digy > aily dluss
& Gl P peiime Sl p e ol 5 e 5 040 il 5, Slee
Gl s (b 0y90 Jsbo g gy gl&5)] cadds ylia 5
.(Ghaffari Neamat Abad et al., 2024) cusl>

@ sl s 5Eg) WP )3 (o Cuenl 4y gl
5 0jgr DS D5lp e oS cpl (b 935 0L 1
0,5 1l 5 ,Slee 50 gl phaw s 5 0y (sladgwl

g g 2lge

OFar 395 Ciliee gobaw Sl (o) slaieds adlllas ()]
(G397 Srge e «By—an 2 p Cusby O g
Syl «Sdgid G glad wl g iy 84, 0o
I gy 235 5935 ol > Sl sl 5 SKitlly
zob B > ialesl s ool oliile S b o )
awl Bolay o5 slaSel al poa s sl )S
Yo polio gaal b ol oS ole S pladl S5
P eSS We 5 LS )3 p SolsT Ar LS 5 p S 5kS
p3lie g aald i3 O Jole ugh) O3l g S
PIShS N0 9 LS 13 p)SoliS Vee LS )3 pSoks 0
oloaly 3 (gl ) a0 09l @sie Sl (1595 395 LS 5
Sawd g poud ol oo (5lwoslel llas plosl I
Ojgmots il Gwd Gl Sllos 0Dl pg—w Jlosl
$9y ks dlold (e B cils bolad Job wais plol (glas
4,8 a5 1 e ¥ lacaysy dl_old g o il ¥r i,
2 gy ol Aol o ) Ssl ¢ e )S o WNad
3 S5 by Sy g dlye A B
sloile 555 plol culio 135 & (e pliiony
0y (i de50 STl b pll (wd hg)4 5ym
Vo= o Goe y cild jl 8 SB Ul ) 0
o> (el polaiedy (V Jgde) Cdpdy &9 yia Bl
O G w05 oolatwl Al Sy gy 5l a8,
Sl (Metcalf et al., 1966) igy 4 ails ©y> (slas, !
Osw b Chromatograph UNICAM 4600 GasolSiuws
3 ot 5ol pogasie 45 BPXTO 5, MlS
W3,5 0dldtwl el

AoAko

Olsis 4]y eo)h plels e lear 335 5l
2 Fge o)l Hleie 4 g cwl A il b lacunge
LsJ.CK;A_wy d9.\§ ol b.))f odli uil..{l.m.)).) FL.JI
2 Seijy)l g9 LS I S (Cucurbita pepo L.)
IS .\.Jy u,u.)])sl el &S el L‘)‘.hl.; dl)f §)g o yuis
Arooi et al., ) 39 o o) izl g il 5 Slae (Sis
0)9)».»; ua»..a?u 070 g d):.a.p L:")K ‘u» 0450 (2001
gk pmen (Jelgs 1S oo Ly LS
2,5 58 sy g S (ghusdols

olelS agi eaiShgamme sdes Jolos 51 (SO (55
dod CatS g 3,Slos St 0 yaie plcwl gy
‘_’)l)’.:.n PPV R\ ol J9]o 5 el oo u.cl))' ols
Wu et al., ) Caol 005 )JI)) Coda u)sﬁg LS"LP d)_.a.n
$ B9 §dgS By ae o 39 b et (2016
aS oy oy yankee VFY Dgas 4 VoV Lo B Lo ylyis
cab aalg ol Jb a4 cuws il as s YV
o8l 5 (g5 ;| (Motesharezadeh et al., 2017)
Oiar Bmas Ll (lie (BITL 059yt 395 Byae
390 Byb 5l .(Hosseini et al., 2012) >4 Jalg> ol yos
3 b (eolaiBl M o 5 Caumonr by s 5y il
el ) Bl g 5 Gl olord (ladgS 450
5l ool &8 ol ouids Cvgo W3S (pl bl i Byne
Ly Cooti gly yolie cat Jasec ) sog
Karami Chame ef al, ) 5,5 )8 asgdy50 lals
Gy eaiSdgamme who Jolge 5l (S (S—is (2016
g S—id gblie > g9—dge (pl g el o > =5
dgd .l Hldyed (6o Cacdl e Siddod
2 Sdddog g Sid 3ble ) e 0)S pa—wSy
& raghS Ggres Y0 5l S (3bolio (] Canng 453,85 oo
9 X WS dblm Cax 39 s i o 5 03) (ymesd
ByoyioshS oo VA Gl i lpl 0 S iddes
.(FAO, 2018) cwl

2 oS Jole oy inte Ol (olpl o iS
dp5d |y jeuis O_\.MJLale Ol o e 5l i Bpune
290 sloghyy > el gleady g wade polazs]
Karimi ) cowl 0aub 559l o 3 YY 290 35S ool
L ULQ‘.S d)g)u B u] ;S)_.m u_:‘)lf .(et al., 2017
ol oo 1l Cod g 0yl (glodes i Sis baly
3 oobail > Slas p,59LS /Y Ol Bpune oS 5 2oy
Gy ol &S cwl p3¥ oS48 Caa sl coSo yio
Ghaemi & ) sy caSoyio ;0 p,SolS VY dgis 4y
oblS cois couenl 4 495 L (Hossein Abadi, 2012
948y 3 Cusby Bl g 9 Gy 395 Sl g (29



http://dx.doi.org/10.61882/jcb.2024.1593
http://jcb.sanru.ac.ir/article-1-1593-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.61882/jch.2024.1593 ]

YA

Bl JB Lisese gl JWS 5 lea uores cbaorel dlans

VEF /Y o)l [ppdan Jlo [ £ly; olS oMol aob jings

Oinlel oo S obewd 5 (38 la Sy - Jgio

Table 1. Physical and chemical characteristics of the test site soil

Ges Texture cél,  Clay s,  Siltclw  Sand o5 oS B ol IO Y
Depth (%) (%) (%) ) Organic N(%) pH K (PPM) P (%)
(ras5le) carbon
' ()
0-30 Clay-sit 443 39 16.7 15 0.17 7.5 282 20.06
«) o

diwd ol 5 S o plosl Slalllas B .cudly ()5 ime
Erae Oisr Olie ORIBI L OJs s Sagere 2hE &
ol & 4> 95 b (Lopez-Bellido et al., 2005) sl yials
OFar ol & Cad (15958 (890 300 AL STy oS
@ b)) Sy 9 WS (o5 o Jop ok o9l ]
o) Slde cfeis Bpae b lojen )by wly 5, Slee
odnliie (53 dne Gl S cpl Hlai 1 6308 (159 %0
Liels” (Hosseini et al., 2012) Ko 5 (dums .05
Wigys 395 Gpae GRIEIL | G398 ogore 2L
2,8 ot liie
. ‘ Of g9y Moy

O g QSRR 9 (95 Cughy OOl pgw 3L
(Y Jgi2) 9 oisine 29y 20> 9y 2 Ois s 5 gy
Voo )] odléswl ‘C«q&lo) t_:.)l>)49~; d)ﬁ)lf C}hw dodd yd
OF9) Oliee e Mg carge (39 it IS )3 p)SolS
W ol @ 4 g olS culio 03 plgs oo 1) ) S &5 03
34, 0LS 515 290 Cagbo) (1392 el 3 bl ) (B 29,
Olys 3 ol .8l (ials &y (29, doyd (ks
—Cuwgs 365 olS 0 gy do 3l i iuli8l & wizdl
Mondani et al.,) 35,5 €9 Jopd HialS Cogo (s38lS
(2019
Sl sy

@ g GRS o2 9 (3395 Cagly QI g 208
S92 s dme Slgid dpl Xo)> (59, » (g8 9 Cusk)
Cugh) el Jdsas cugh) O3l g Sl oslitul (Y Jou)
N9 d.\.dfwy 655 Gy Cawlio Ady 9o )Lu dy90
] Gt I 33,5 on 413 oy slo gl 3] 5
23,5 (o0 oy Sladsl g (29) Aoyd Bl e (g ks
wps ) S S el 4 o gl e
Ol Lol o Lo o)y (S 39 o0 Juol> il yaumgs S
Fow b awolie )3 (SuSgp dlge Jw Geyi > I e
DRl Cage Culod ) &S 290 S0 0 gladen

sobd &b gy Ulgime Ol 398 Jlude Gl L
Juoyd AOF U V/AF e, odil il iliél aa e B
855 )5 ot g BB jsba (Sl del
YL ol b (w295 B jsbar ol 5 STl sl
o> Sl elgize oy YL A st lie gl § Sy

09 Spae 218

9 Giarw w2l g & &S b lE @S o)
9y p adlas Jol Jlo )3 (395t 9 03l g (S wn
(V9 ) Jghia) aimdly s dne 186 ()95 Span 2
DRIl O3l g oo polos 3 &S 200l i o g 2
ORIl 5958 Brae (2Ll 06SSke )98 Bpae e
PSS VO )8 & by o Cdio al Glise (i pir 8L
05978 e golaw (s 3)l90 151 )39 (5985 U 5
O I (S (1 Jgda) a5 odmliie ()l (gae Cglis
OBl o yiws B Cusbo (liee L &S ails ol
2 558 walid (15955 " Loguas (i jolie jiln Gl
Spae QL Ll 4 e &5 8l Gl ol ¢,
(Karimi ef al., 2017) & (5955

Sl ,> (Hamzai er al., 2014) o) Ken g 5 ojo>
Ja ) 05gyi Bpae IS (Ll IS olS (g9) 52 295
@ a2 bn)S (SIS ey BB Casb) Gl SialS
ilizes gohaw (955 Bpan (2L b dne ol pac
DI85 Canj bme (Sogl ialS piien gy
FB Loy yieS e 5 edlatul coolaidl glaaisn
Spas 2D Gl (il Jd> Gliiee (5 conl 4oy
ORI 1) gt 358 Brae VL plie > gy
Sl g (Soal sk I yeSde pate (8 Cund I s
A3 Cud oy Sl e ooliel pas ey b
(Khan et al., ;,5ea 4 & (Majdam er al., 2017)
b oS adlyd puS olS g9y 2 095 adlas (b 2017)
Gy il el o Bras LS (g0 068 G5l
039 Bpae QL GBI e (Jop oajk (9B
OlSdagh bboe palS ool cpl Bpan b plojen
(Ahmadi, 2015) 13,5 _s)I55 1, aobie ol 3 (6,50
5,8 yis,l55 (Koocheki et al., 2015) o, Kan 9 S>o5
OB 39ps SBpae LS Giey 395 RlBl L &
P 0395 SGpae W5 Sl s pliie (S8l
Gl pie (alSid iy wpmal clews |y balyd s
oslitl pie b 5 ol ()4 Jgloo B Sl 51 )5 (590
Ahmadi, 2015; ) sl YU polie (0 jaie opl jl 5%
(Khan et al., 2017
0395 89054 21,8

DSy g Oigr el ygw &5 Ldb ol @l
26 03958 9o @D $9y 2 098 9 S
9 b o (il Ol YL (Y Jgaz) aiils 53 e
We g )l )3 p)Soks 10l & bgrpe lalejl Jlo
Colis ;500 gaw b &S 29 Ol pygw S > pSlS


http://dx.doi.org/10.61882/jcb.2024.1593
http://jcb.sanru.ac.ir/article-1-1593-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.61882/jch.2024.1593 ]

Bl JB Lsese gl JWS 5 laa ucme < baorel dlans

WA G Cungy (6935 )0 yumo 3505 Julod g wjp slasunl 9 (g 598 (2] adlas

b Solmel dwl Gl cpytiin (17 Jgia) <Ll
@l g 45 dbml Giaps ESe ) p)SelS Ve )l
(Were et al., sus 55 awslS adlas o ol
2006)

VS Y s 2 0Sdes b (glnid Clio dlal,
o |y 3 Sdas b puiitns (31 oy g cCannl 0a o0l L
|y posiis o 1 cpyidin )15 +[AAD 35 b (N) (5988
S il pite )b 1IN L (Gi8 Spae (L peite
SN0 o b Skl sl wo > gladnl o 3 )0
YO coye b Egy e ) |y s S o iy
ol oty 35 JS &5l Blo 51 atens i 1 i
Slosuss ooly L V S5 50 Mog oS S ol ps 4y oS
sl ool Syl g (e Slods &)Y Jgas 10 9
L S lio Ygao o Col ale s ) Sy o
Sly ) e oy sl (oS Cho S &S 3 Slee
9 PO e claanly (Seuy piale Sl oSsle
2l slhe Clio lpy (S5 e85 oS Sy slacnY
wphcdly sl (S glaell b S
3)90 3959 0393 Y7+ yma 3Ll g (o159i8 g (S5 (Stanen
oot (= T8%) Stanan oty ot 5 3 s
2 g el Ayl g BMe Sliss 5 Wy 40 aly 5ySlas
145 D9l il 5, Sloe p Calises (59098590 Gl e
o,Sles 4lp Mol (Farshadfar & Farshadfar, 2008)
L Jgae g0 Slgee (o) Slae g 5Sles 2]
@ e QLS Sweg 3 3l glacd iy s
Ly &S Cuol odds a4l oy g Ml Mol sl o,
(Barmukh et al., ) cusl 03,8 mpd jlaws |y (SN
.(2021; Varshney et al., 2019

Co S5 ) 58 cov gas il bt Syt dd
(Nkoi et al., 2021)

SB35 Ve g Giayt deoyd B S 5 (S by
Moo (o 10 Sl ol (3L Jsloxo b o]y g
Ol Bl Gl 5l a5 Slas CodeS dg0 sl Al yo 9
sl (1alS s (MUFAS) glil o6 5 0 (slasn
Moradi ) 39 0 duogs (PUFAS) ailfiis gluil pe o>
(et al., 2023
Segl !

Cughy O pgw (RSB 2 9 (195 Cagb) OO g
Ly (gysine p3b Sl gl 20)> 59y 2 9 9
b balpd > Sl dwl o)y (YL (Y Jgi2)
Cugb)y OOy SIS 53 £ SHlS WY 3)) Cugb)
Sl (e (BB cge (St 15 (1 Jgia) 0 ol
OUS o9y Syl dwl 3590 53 e ulis 2945 o0 STyl
o) 4 and s Uzun er al. (2008) ¢ wus osali
53,8 )15 1) B

OO g GRS R 9 (19548 Cagy O g 318
350 agime Sl dl 8oyd (595 2 Gar 5 sk,
el > &) Cogbo) O yygw Bpan GRIE(Y Jgi2)
G g J5 Sl gloj 53 pogad s olS 5l 3590 Cash,
{7 dgia) 25 89y Sl el Rl Coge
DN 0Fgr cuslie (e B pan b Siially ol ]34
.(Bajpai et al., 2016) 15,5
Syl !

OO g GBS R 9 Gies gk O pgw U
Joi2) 392 ) sine Sl sl e 2 (139588 9 Cugb)


http://dx.doi.org/10.61882/jcb.2024.1593
http://jcb.sanru.ac.ir/article-1-1593-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.61882/jcb.2024.1593 |

Ls.\;lfwy 9.\5 o—°9) &J)L.»A J.u.ul 9 Ml} M‘ &51 .\..wl Q_iau.]y.aj Ml ‘u:.” Loy 5‘))9)&4 (509 0% u.»])lf ‘LJ)?)‘” d).\a.n u;l (Y » W9]o) u.}l}f}») 9 0)5)'“" ).ul; Q“"L’)b da)bu -y J9J>
Table 2. Analysis of variance for the effect of nitrogen and moisture superabsorbent on performance, performance components, consumption efficiency, absorption, nitrogen efficiency,
and water use efficiency of paper pumpkin.

S5, sl Sirally Aol Sl sl Sedgid al <l () Oisr Sagere WS Oisr Syae 2L Slis o
Stearic acid Palmitic acid Oleic acid Linoleic acid Seed oil Nitrogen productivity efficiency Nitrogen use efficiency S.0.V.
0.01 2.34 0.83 5.2 11.35 0.05 5.66 (Replication) ,1,$s
0.94%%* 28.15%%* 19,17%%* 39.41%* 73.12" 20.67** 4736.23** wsb) DL g
Super moisture absorbent
0.005 0.004 0.001 0.003 0.83 0.04 5.10 (Errorl) Vias
231 18.41%* 27.63™ 30.11%* 23.11** 0.59%* 459.52%* (N) o350
0.09%* 0.07%* 7.31%x 12.32%* 0.24%* 1.08% 117.24%% sl g 3%
Super moisture absorberxnitrogen
0.008 0.006 0.002 0.007 2.43 0.01 19.42 (Error2) ¥las

Y 5 /0 i pas Jloin] olaw p 5 ze BT coMle s g %
" and ™ significant at 5% and 1% probability levels, respectively.
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Table 3. Mean comparisons of the nitrogen and superabsorbent moisture on nitrogen use efficiency, nitrogen productivity, oil percentage, linoleic acid, oleic acid, palmitic acid, and
stearic acid of seed oil in papery pumpkin

Cugb) 3> g Oiar 0j95s Spae 03958 S0 b Ofgy oy TS g sl 7 Syl 2l T Stpally el 7o Szl sl
Super moisture absorber N Nitrogen use efficiency Nitrogen productivity efficiency Qil Linoleic acid Oleic acid Palmitic acid Stearic acid
Ao ld 0.2523 B 0.2523 B 18.27 C 19.14 D 22774 D 15.14 C 372 C

s 50 0.334 AB 0.334 AB 36.27 B 4452 B 2642 C 17.19 B 564 B
Control 100 0.336 AB 0.336 AB 39.11 A 4634 A 29.19 B 19.14 A 637 A
150 0.482 AB 0.482 AB 3592 B 41.87 C 2794 B 16.17 B 4.13 C

0.3387 AB 19.62 C 21.14 D 2384 D 1793 B 493 C

40 0.364 AB 0.3767 G 0.3767 G 2942 B 4734 B 28.14 B 20.71 B 6.58 B
0.4376 AB 20.0111 E 20.0111 E 4276 A 49.11 A 36.52 A 23.86 A 795 A

0.4950 AB 2.546 D 2.546 D 37.64 B 4541 C 27.85 B 19.82 B 543 B

Ao ld 0.3417 AB 2135 C 23.18 D 2681 C 2192 B 6.24 B

20 50 0.4453 AB 0.3730 G 41.28 AB 50.19 B 37.62 A 2372 B 8.17 B

100 0.4857 AB 2792 C 4435 A 4552 A 38.62 A 29.19 A 6.23 A

150 0.5423 A 3.726 B 39.11 B 48.17 C 31.63 B 26.13 B 7.15 B

Ao ld 0.3720 AB 2243 C 2493 C 29.16 B 2273 B 8.12 B

120 50 0.5367 G 4312 B 51.13 B 3591 A 2722 A 932 A

100 0.5487 A 2.859 C 4632 A 5428 A 39.84 A 29.12 A 10.15 A

150 0.5567 A 4111 A 4172 B 4735 B 3322 B 2575 B 873 B

Means with common letters mean there is no significant differences between them.

*A\

Hoauqev (1C2 AN (57 [ wore) e=1fo (7 4 40

e [ e 0 € 5o <2 e g e


http://dx.doi.org/10.61882/jcb.2024.1593
http://jcb.sanru.ac.ir/article-1-1593-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.61882/jcb.2024.1593 |

Table 4. Path analysis between seed yield, physiological, and chemical traits of pumpkin

b 938 (olowd 9 ($5dg b Slao g Al 5 Sloe o Cule 4555 —F g

¥ EXEREW Syl s Sl ol Solttel el idpan IS e IS e S dﬁb‘r’kj . = i)g
o Linblgi wid Oleicand Palimitic noid Stearic acid W(;:r):)se Wéte"; zlse N H;gg;‘; e Nitrogen Nitrogen (N) = e
efficiency efficiency efficiency p;?ggfetrll\g}t,y Zl%tsiocri]égg;
0.450 0.573 0.621 0.172 0.040 0.802 0.449 0.865 0.058 0.464 0.985 o
0,024 0.023 0,034 0.036 0.027 0.027 0.011 -0.02325 -0.041 0.051 0.024 Siris i S
0.024 0.0186 0.029153 0.040 0.036 0.014 -0.037 0.001 0.060 0.047 0.003 s s o b
0.017 0.0162 0.019 0.007 0.002 0.021 0.020 0.032 0.000 0.014 0.0277 Sis Bpans S
0.001 -0.001 0.005 -0.008 -0.01 0.002 0.032 0.021 -0.020 0.007 0.0148 (o325) S Giyano S
0.0.240 0.029 0.018 0.013 0.011 0.034 0.002 0.02 0.008 0.018 0.027 (13 ) o Gypma S
0.024 0.021 0.018 0.033 0.035 0.0115 0.012 0.003 0.021 0.019 0.001 S plitl s
0.015 20.013 0.016 0.023 0.022 -0.009 0.006 -0.006 0.016 -0.016 -0.00 Stpally s
-0.005 -0.005 -0.009 -0.006 -0.004 -0.005 -0.001 -0.005 -0.00 -0.006 -0.005 Syt
-0.002 -0.002 -0.001 -0.001 -0.001 -0.002 0.000 -0.001 -0.001 -0.001 -0.001 Sy sl
-0.051 0.046 0,029 0.033 0.034 0.037 -0.002 -0.028 -0.021 -0.025 -0.026 o
0.013 oailogdl

A 3,Slos (59, p Glio Ay poo 5| padtue puf ol b il by g Slao oy

Cule puitune Lo po Hlade jlab (¢g) dlac]

\AL

o S D (650 6 [mivays) Heh 6 o aiclp ol ol p69) Koy e

T [T e T € o* 92 excors g A


http://dx.doi.org/10.61882/jcb.2024.1593
http://jcb.sanru.ac.ir/article-1-1593-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.61882/jch.2024.1593 ]

WY

Bl JB Lsese gl JWS' 5 laa uomo «baorel dlans

ogse 3,8Mos 2 0)S0ko Jobo (3210 5l udione o SISV
sy uls 3.l (Mardanzadeh et al., 2019) sl Lis |,

9 0ga0 L;’.bj b cw; Cwolus ©gxo (439 gy ) Oguo
Gl jlee plgisds Wl oge (gl L
Je5 9350 Ly pn )3 ogee 3 Ses il (slp snde
Judodi g 4500 (Chaudhari ef al., 2017) $ab oolatl
S9) 3 e sl pudtns 3l wrow 45315 LIS pre v 5
o950 a3 (g 9 (+/VAY) 050 (135 (e jl 050 5, Shos
Caolus 9 (‘/"‘\) 0gs0 u.)‘y.w‘ b ‘(~/VC)~) g 5D
sloles laisdy Hlov oo ly Glaw cpl sl (+/+ 7)) cubsS
GLl jlre plgisay a5 )5 a3 )3 L5 98 Jgarme
odlaiwl 5 918" 2 ySlos S sl Aol aby o
2 Cule 4350 lialin (Verma ef al., 2023) 344 o0
b sy, SS9 (Solo JS (a5 )3 08 sl Jals gu8
oge bl ol U sbajgy «JS g5 93 o Slaslod)s
o903, 039 S g 0910 (19 (ke gy 2 )3 950
9 Ssed calps 33k 10 Ses (ol i) wg:
oxmd)Lis & 28)S )8 bl 3)90 spe Jlodi 5 35
G0 lwg &S Caol ouiS gl Aol gla b))
G5 Sl il TD ol Sgdie Sty by
155 3,Shae (VL b 28l 51 i g bB ooy
Coys ajs (Verma et al., 2023) £55 Wg 4 )3]
Gl 3l o ySles )0 padiine i oy piio 45 3l LS cule
QU5 090055 (139 9 03l JS (gl U gy w53 ogun Slass
Ay 0 Sles adgl dlip! plasa LU Slas oyl &8 2l
J)S.Lo&).g LJ“S‘-'J'fS Mu‘)uo ‘_)M!blf Wigs yd bbLoJf.)‘.LJ
03 (S 5 oS Slao olod 8,5 a5 L b lesl
4G22 G20 G19 G18 G17 Gl14 G13 G7 sy
oY drwg d‘ﬁ.; obual cuigi Yo e il G29 G27
B dlggddi 0] (Mol asliys 4o oolaswl (gly yeoron
o glodly b onds 58 ol (Kumar ef al., 2024)

b lj Sanlen g,

VEF /Y o)l [ppdan Jlo [ £ly; lalS oMol ab jings

Cule & 320
O ity g e bly) 5 Cule 40 @
Ve 3 olerd 9 (Sl e Olio aiy g &> 3 Slos
Oyt «leMbl cpl olwl yr .losdd oald L Y S5
(1-0Y) sy ol -1AAD) &) s Aol
(+/+37) &5l Gpae ) 5 (+/+F) il ygore LS
F ol Gpae QL miine pé Laily) cppdar )05 3929
e 8ol 5l il gyg0 00 2D o+ IAB) 5l jlade 251
(+/¥0) @il lde )b 5l ooy, slade 5 (=+/-0A) &
st 935 090 53 sk 3 )Shes (cwyp jolateds 15 g2
Jolis 00 Slaw plo b ol dlaly o (Cucurbita pepo L.)
(CudgS Cunld ((ogpe JSB) Jlad & Jgbo s o (Jobo
Sy 935 0395 YV b (olalojl cogee (g 9 4> 5150 (g
b ool Lol slacSsh ok 5 45 (liauls ¢ lims))
0355 V¥ 15 Ciliseo Sy55lepe li L pll S5
o3&l b Ly 9 B85 (6150316l UPOV g S b
Sddiwd 05,5 o> ;3 UPGMA jog )4 (slddes 4500
Co Cule 4525 9 (1905 ) 4328 o Shsad 435 20
3fdes (i 2 Ol U g 38 Slao o Lilyy (o)
O e (S L5 plos] addss S ya 40 boguo
Job 9 (o900 2= & Jobo Conas) 090 JS5 L 5o 5 Soe
L&l )58 (159 9 ogee sla cogee (g Lol Ludld 3929 090
039 A )N () Coms LD Cute (Siued )1 3o
Sbogee cnl p Ly s ogee ()9 b (e dail) ogse
Fowle qdaw oly il jd b 3)Sles ly 2Sos8
0900 (1js Wog,S dor j3 &S Db Ll cule @Y s
o e i Slat. 3y o e 50 0
» (Barzegar et al, 2015) cuib aeg,S den
e o9 2938 0gee 3 )Slas (sl p 4 £ (505
s 9 J9 )l woyd 03le SIS Jobo 0,50k Jsbo (S
S Sy e 435 @S (el 2805 Jae 3)lg 0900
)8es p 1y Cuto g mailians Sl b 0)50ke Jsb 9 2l
Ja...:).o LSLAJ.ul)S s pw umiblf L NN C‘LS’ Al 0ga0

Ji,lS 10)> (S59 2,38 oo 18 5 Shas 0910 s |

(o015 Direct effects

12

sy O
A

A

Indirect effects|

Toileasemihl =

6 555
<
S
@31 G pae S, \ Q’.‘03~2/ l

0:06)__—»

Residual effect=0.013

u&b}&f &ls J)gxla.c S99y ¥ &w 9 LS)}J%)"S Slaw (BN o ).:.C 9 i C)l).:l )l.)}o.l =\ ng)
Figure 1. The diagram of direct and indirect effects of some physiological and chemical traits on pumpkin

oS oliile)S 35 40 yo9 plo oKl pdgtune | Alwgin s
Sy o S5 13,5 S o ilofl gl

‘:;‘:)J-g 9 ’&M"“


http://dx.doi.org/10.61882/jcb.2024.1593
http://jcb.sanru.ac.ir/article-1-1593-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.61882/jch.2024.1593 ]

Bl JB Lseoe gl JWS' g Hles umo «baoral dlans

WY S Cunsgy (6935 1D o 4355 Jod 5 o jr ladil 5 (129 (15958 2 adlllae

References

Ahmadi, m. (2015). Evaluation of resource absorption and use efficiency in corn cultivars (Zea mays L.)
under Kermanshah weather conditions. M.Sc. Thesis, Razi Uiversity, Kermanshah, Iran.

Arooi, H., Omidbegi, R., & Kashi, A. (2001). Evaluation of different nitrogen levels on some traits of
pumpkin. Pajohesh Sazandegi, 48, 4-9. [In Persian]

Bajpai, S., Prajapati, S., Luthra, R., Sharma, S., Naqvi, A., & Kumar, S. (2016). Variation in the seed and
oil yields and oil quality in the Indian germplasm of opium poppy Papaver somniferum. Genetic
Resources and Crop Evolution, 46(5), 435-439.

Barmukh, R., Soren, K. R., Madugula, P., Gangwar, P., Shanmugavadivel, P., Bharadwaj, C., Konda, A.
K., Chaturvedi, S. K., Bhandari, A., & Rajain, K. (2021). Construction of a high-density genetic map
and QTL analysis for yield, yield components and agronomic traits in chickpea (Cicer arientinum L.).
Plos One, 16(5), €0251669.

Barzegar, R., Hooshmand, S., & Peyvast, G. (2015). Relationship Between Seed Yield And Some of Fruit
Traits in Iranian Squash (Cucurbita pepo L.) Accissions. Journal of Horticultural Science, 29(1), 142-
149. https://doi.org/10.22067/jhorts4.v0i0.48446

Chaudhari, D., Acharya, R., Patel, J., Gohil, S., & Bhalala, K. (2017). Variability, correlation and path
analysis in Pumpkin (Cucurbita moschata Duch. ex. Poir.). Journal of Pharmacognosy and
Phytochemistry, 6(6), 142-145.

FAO. (2018). The future of food and agriculture: alternative pathways to 2050. Food and Agriculture
Organization of the United Nations Rome, 228.

Farshadfar, E., & Farshadfar, M. (2008). Genetic variability and path analysis of chickpea (Cicer
arientinum L.) landraces and lines. Journal of Applied Sciences, 8(21), 3951-3956.

Ghaemi, A., & Hossein Abadi, M. (2012). An attitude on water resources and irrigation under pressure.
Proceedings of the 3rd Conference of the Regional Irrigation and Drainage Committee of Khuzestan
Province. 9-20.

Ghaffari Neamat Abad, G., Saba, J., Mohseni Fard, E., & Tavakoli Zaniani, A. (2024). Evaluation of the
Traits Impact Model on the Lentil Seed Yield to Determine Selection Methods. Journal of Crop
Breeding, 16(3), 79-90. https://doi.org/10.61186/jcb.16.3.79 [In Persian]

Hamzai, J., Babaei, M., & Khorram, D. (2014). The effect of different irrigation regimes and nitrogen levels
on fruit production, oil quality, water use efficiency and nitrogen agronomic efficiency in paper
pumpkin. (Cucurbita pepo L). Journal of Agricultural Ecology, 7(1), 99-108.

Hosseini, R. A., Galashi, S., Soltani, A., Kalate, M., & Zahid, M. (2012). The effect of nitrogen fertilizer
on the efficiency index of nitrogen use in wheat cultivars (Triticum aestivum L.). Iran Agricultural
Research Journal, 11(2), 300-306.

Karami Chame, S., Khalil-Tahmasbi, B., ShahMahmoodi, P., Abdollahi, A., Fathi, A., Seyed Mousavi, S.
J., & Bahamin, S. (2016). Effects of salinity stress, salicylic acid and pseudomonas on the physiological
characteristics and yield of seed beans (Phaseolus vulgaris). Scientia Iranica, 14(2), 234-238.

Karimi, F., Pirasteh, H., & Zahedi Keyvan, M. (2017). Determining the efficiency of wheat cultivation
according to the two factors of time and risk by using data coverage analysis and data coverage analysis.
Journal of Agricultural Economics and Development, 64, 139-159.

Khan, A., Li, A., Ahmad, M. L., Sher, A., Rashid, A., & Ali, W. (2017). Evaluation of wheat varietal
performance under different nitrogen cources. Journal of Plant Sciences, 8, 561-573.

Kiani, G. (2023). Path Analysis of Quantitative Characters and Clustering of Eggplant Lines in F4
Generation. Journal of Crop Breeding, 15(46), 22-26. https://doi.org/10.61186/jcb.15.46.22 [In Persian]

Koocheki, A., Borumand Rezazadeh, Z., Nassiri Mahallati, M., & Khorramdel, S. (2015). Evaluation of
nitrogen absorption and use efficiency in relay intercropping of winter wheat and maize. lranian Journal
of Field Crop Research, 10, 327-334.

Kumar, D., Ram, C. N., Kumar, L., Kumar, M., Choudhary, R., & Rani, A. (2024). Correlation Coefficient
and Path Analysis of Yield and It’s Components Analysis in Pumpkin (Cucurbita moschata Duch ex.
Poir) International Journal of Plant & Soil Science, 36(7), 241-249.

Lopez-Bellido, Luis, Lopez-Bellido, R. J., & Redondo, R. (2005). Nitrogen efficiency in wheat under
rainfed Mediterranean conditions as affected by split nitrogen application. Field Crop Research, 94(1),
86-97.

Majdam, M., Qahavand, A., Karimian, N., & Kamkar Haghigi, A. (2017). The effects of nitrogen, mineral
and irrigation fertilizers on corn yield and yield components. Journal of Crop Production, 2(1), 67-85.

Mardanzadeh, D., Darvishzadeh, R., & Zahedi, B. (2019). Sequential Path Analysis Based on Yield and
Other Physiological-Morphological Characteristics in Native Pumpkins of Northwest Iran. Plant
Production (Agricultural Scientific Journal), 42(1), 115-132. [In Persian]

Metcalf, L., Schmitz, A. A., & Pelka, J. (1966). Rapid preparation of fatty acid esters from lipids for gas
chromatographic analysis. Analytical Chemistry Journal, 38(5), 4-5.

Mondani, F., Bozorgi Hossein Abad, A., Saeedi, M., Bagheri, A., & Heidari, H. (2019). Evaluation of
nitrogen uptake and use efficiency in wheat cultivars (7riticum aestivum L.) under Kermanshah weather
conditions. Journal of Agroecology, 11(1), 87-102.


https://doi.org/10.22067/jhorts4.v0i0.48446
https://doi.org/10.61186/jcb.16.3.79
https://doi.org/10.61186/jcb.15.46.22
http://dx.doi.org/10.61882/jcb.2024.1593
http://jcb.sanru.ac.ir/article-1-1593-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-14 ]

[ DOI: 10.61882/jch.2024.1593 ]

AL JB Lisese gl JWS 5 lea uore cbaorel dlaae
WY VFF /Y o)l ppdin Jo [ £l); oalS oMol aob jings

Moradi, S., Sajedi, N., Madani, H., Gomarian, M., & Chavoshi, S. (2023). Integrated effects of nitrogen
fertilizer, biochar, and salicylic acid on yield and fatty acid profile of six rapeseed cultivars. Journal of
Soil Science and Plant Nutrition, 23(1), 380-397.

Motesharezadeh, B., Valizadeh-Rad, K., Dadrasnia, A., & Amir-Mokri, H. (2017). Trend of fertilizer
application during the last three decades (Case study: America, Australia, Iran and Malaysia). Journal
of Plant Nutrition, 40(4), 532-542.

Nkoi, V., Wit, M. d., Fouche, H., Coetzer, G., & Hugo, A. (2021). The Effect of Nitrogen Fertilization on
the Yield, Quality and Fatty Acid Composition of Opuntia ficus-indica Seed Oil. Sustainability, 13(18),
10123. https://www.mdpi.com/2071-1050/13/18/10123

Uzun, B., Arslan, C., & Furat, S. (2008). Variation in fatty acid compositions, oil content and oil yield in a
germplasm collection of sesame (Sesamum indicum L.). Journal of the American Oil Chemists' Society,
85(12), 1135-1142.

Varshney, R. K., Thudi, M., Roorkiwal, M., He, W., Upadhyaya, H. D., Yang, W., Bajaj, P., Cubry, P.,
Rathore, A., & Jian, J. (2019). Resequencing of 429 chickpea accessions from 45 countries provides
insights into genome diversity, domestication and agronomic traits. Nature Genetics, 51(5), 857-864.

Verma, A. K., Singh, V., Patel, V., Tripathi, P. K., Sonkar, S., Rai, A., Singh, V., & Mishra, A. (2023).
Studies on Inter-traits Relationship and Path Co-efficient for Fruit Yield and its Related Traits in
Pumpkin (Cucurbita moschata Duch ex. Poir). International Journal of Environment and Climate
Change, 13(9), 401-408.

Were, B. A., Onkware, A. O., Gudu, S., Welander, M., & Carlsson, A. S. (2006). Seed oil content and fatty
acid composition in East African sesame (Sesamum indicum L.) accessions evaluated over 3 years. Field
Crops Research, 97(2-3), 254-260.

Wu, L., Yuan, S., Huang, L., Sun, F., Zhu, G., Li, G., Fahad, S., Peng, S., & Wang, F. (2016). Physiological
mechanisms underlying the high-grain yield and high-nitrogen use efficiency of elite rice varieties under
a low rate of nitrogen application in China. Frontiers in Plant Science, 7, 1024.


https://www.mdpi.com/2071-1050/13/18/10123
http://dx.doi.org/10.61882/jcb.2024.1593
http://jcb.sanru.ac.ir/article-1-1593-en.html
http://www.tcpdf.org

