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Fig. 1. A. Concentration, uptake, and use efficiency of nitrogen B. Phosphorus. To: optimum
temperature, Tc: low temperature, Rn: non -grafted, Rc: self-grafted, Rg: Lagenaria siceraria,
and Rs: Cucurbita moschata.
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Fig. 2. A. Concentration, uptake, use efficiency of calcium and B. potassum. To optimum
temperature, Tc low temperature, Rn Non-grafted, Rc Self grafted, Rg Lagenaria siceraria,,
Rs Cucurbita moschata
‘G&J#Jf:: 4:3[,: Rn (4_‘!3.&5 GLAJ TC x‘Ce.@.: GLAJ TO ‘Af.mug -9 ‘L_.u.u.‘s J}AA Ls:ﬁ‘)ls :%a.l} A Hd —g_"d‘ —Y‘JS...:L
(ol wLRS (AL Gl R (gusa L Re

[ Downloaded from journal-irshs.ir on 2025-09-17 ]

[ DOR: 20.1001.1.16807154.1397.19.4.2.8 ]

\fai


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.2.8
http://journal-irshs.ir/article-1-141-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-17 ]

[ DOR: 20.1001.1.16807154.1397.19.4.2.8 ]

P a 1]

g 02

25

< c .7
0.15 - 3 sl
e S 1@

0.1 4 "3
E 1.2 4
0.05 el
Q4 o4

3

e udale
Na con.[%)
-]
A
-
]
'—iu'— >
s iz
Mg con.(®s)
o cocoec oo
= = > 4 o
I -
(]
* T -
=%
-
o
@
I -
2
=
a7
o]

2

¢ | 1
b

14

c = To
1.5 4 cd

4 Te

S | Ic e ¢
g -

e

Ma uptakeime per plaas)

i i
Mg uptake(mg per plant;
5 w & & @ S
. . . A L
[
B,
j=9
T
L
a
o
[ ]
7 3

20000 - 2500
a
4 8 M s 2 i 5
“’l;ﬁ 15000 > g 2000
4~ =i
L g b : &‘—: . 1500 4
2 o @ quoon q 15 uTo
- =258 < mTo -~ 4 Ob
| g 1 2 £ 1000
37 | d Te 4y 22 Te
- 5000 d a 1 g
e T 500
| S
1) v 4
Eu Re Re Es

Ru Re Rg Rs

Fig.3. A. concentration, uptake, use efficiency of mmagnesium and B. sodium. To Optimum
temperature, Tc low temperature, Rn Non-grafted, Rc Self grafted, Rg Lagenaria siceraria ,Rs
Cucurbita moschata.

‘LS“‘:'&:‘.‘..).."E\' 47'.‘:: Rn ;4;_.3.;5 GLAJ Tc g ‘sLoJ To s —0 ‘;::)f.m G RVO-VY @‘)ls 9 u.\a s o —all —\"JS.&

(ol wh RS (oL 4L RY (s W RC

530S 5 coralials slabos (oplnlis ol s (5158 sunie sla sy 5o Lo LSB L) ol wi, Luals
35S (V) il o ol aa alins shlis Hu HLALS (5,108 suiiy gass Jolge (p Sags 3 olie slassls
22 59b) L5BB Ol < € wu K GBS GlEiae (VV) adl e olS wd) sl sosme Jalse B (S
Oloan 5 ENicsson ia sy o (4) aas e Gialisl i,y a5 Ghas 1) ssldld adiy 5 asle S 518
acaliy 35S 5 50eS 4S5 Ll LS i, sl lasa g S Sluis 5o i 0 S 0 gaaS S wals Hlis (1+)
sLassls 5 i, wali slos (ESaa s L3 ol widy (@ly 4o asge LI 586 3 1y s,ludls wi,
olasi 5 (Sl slagaly < wols Glas (V) olKaa 5 Niedziela (Sos o 55 50 0sd oo S (sdie
5 e slos 586 L) LausS sla3l Gul bl ot sualiie o sald sl€ 5o oles slams, Lo NPK glas S
vl iy b gles 83350
s Bulder . _aass oo ol sud (3,18 §SES sla cw sy o Sou GlalS ) plie sladasm
a0 VY slos Lo olaws (5505 5 gl S (535S lagBuls dan wi;y S s S (5,18 (V) olLKaa
AL (V) GolKen s WaN (s ssm 51 sl o (2 Guspealis 4250 Yo 5V slos 4 it G sl
sadlels 5o L&, K calis 5 S o)lal dadals b, Gusaale 42,0 Vo 50 slos g0 o8 L &
SAed (550 olle Lo (RalS b S ab saaldie 50 (hasdy (pl oo il (RalS o) Dlide & sisie

50


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.2.8
http://journal-irshs.ir/article-1-141-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-17 ]

[ DOR: 20.1001.1.16807154.1397.19.4.2.8 ]

BE) _)Lj-& GLAbe.A slaas «< ABJJS sualie (\Q) Ql‘)l&m K) M|a0 C).f‘l?ﬁb CAAL_.} uiaAlS ‘mf‘}.‘;:\.a 9 ‘;3......15 “;3....;‘.1:
& ga0 A-Ii) endsla 6_)3.‘.:&&..0 ‘.;f‘:)j‘ L}u‘g:u.u.L.u aHd \Y u.aj.l 6‘.44 “© C_\:u.u:l u.uj__u.u.‘.a.u LESE) Yy uT.u.:Zr 6‘-&4
18 s oRd SR sl Wl g pe SI8550 o3l b S 5 4l 1) wols Ald 5 S ads b Aile (Shauses
BE (sﬁao LSLAQJLA sl L' 4...:21:1) GYL} Loy BL) ‘)SYL.t u—él:tg ._\.4.:2-‘) ‘t.)f' > L.)J:)'d Y. N ‘L‘i‘)‘ ‘)l:fa & ga0 A.ain‘)
e .la«.\.s.o #[:; LSLAJ (\o\) .\‘)‘J ‘f;:\:il.sm L;L.u.uub 44.'21.3‘) “© Al )‘ 6.\3—4 ‘SLAQJLA Jl:fu‘ C.\.u.u.l K} Ladals
slrsols Lla cie yuu il (Rae S by glon b oo (2K LA slale wd; ale paads 5 aas o
o (550 e Lol WS e v gane | (o 5 Ay D6y fsed 50 (ol 4S aas (LS 55500 wiile (sdke
OB 55y sladanis (A) ol sad cull dugs (5 Los 5l SRS (o sacalis e o A Do S g g50a8 S lasas o
‘zf‘}f:\.n\g‘sf.a.u.‘sf‘::u.ut\:! <)§.4.u§ ‘L.)BJ‘):E; gT;.:L'.; ud&@‘s}dﬁ&z&u@dd;ﬂz 6‘.&@3}‘.}&&‘)&)@5
Ao Gials

Sl (S0 g1 ULA\:S el LAqﬁt:' hny (548 ‘::u.uf.u.l By soldi) W 5 (5‘):‘ U...uL..u‘ sladiaa 3l US:‘
ool s clle (¥) S e Cla 5 5Y0 QLS L Sare slasaic 5 0T Jsare 5 sbas (st olalS
el 5ol @b Cis aleds € il g0t LS 5 B (suism GLLS Coy slansl sl
(Y) ..h.'b[.'u.a 6&\93:3 uLAl:S‘)‘)lesu_:ﬁ _\.;\9]~ aJ:ui'- u_‘LAZA‘

b OB 586 ) S arwly 5 o (G35580 e waline slawly o) o0 By sLAG R 9
(F) wlad oo slag) L 5 9 Slae Sl 5o 1) (olao gl (S5 paacs 5 (555085 Llale Griapa 5 9S50 I8
SLB Gl 5o s Gl Les (BAS L goba by 5o (30088 weesu ol Glis € (L)) Gl e G e S L
OalS auu po S 4 bl (EAS Les (RAS L ol 5 susn Ll 050080 Das oIS 5 0da 5 Jhals
5o YU slales .adl go LS80 diuy b s S 51055550 (ilide slaasi oda o S sles wau s
o8 lalodh ol 5l wis Gaiaan (F) Su S0 G30AS ol Hlaie LEAS o se by slales 5 Caa il
Ol 1) Les (ualS aie gla 3 el Hul8 Gl olS 6000l i) alinis w3 plae slapaie 5 o Caa
S IS hd s Abe slail @, LIS & slawly (s slasinan s 6 g o8 oY) wle
L oeonlobis o S OlalS (S haua 5o S e 5and (35, Y (inaa o Laald jld ad) 4 sade ol 5 ailals
‘u_«.l‘,AL;LauiA_fQLAQTJGLlL_‘\,a.uTQﬁL_:q_i:.‘,)a Lacl yusa g S clale daddn ) b o3 5808 O ga Oda
SUBI Los 93 58 5o 5 ol Gl Ho KA Cla Hlle G s (F) Wb oo GIEN Lagias (ol sad 5 i, Hlaie
L ogusd 5 esismont ol 5o Ll S 5108 L 586 55 ola 5 SLB Gl 5o Siud Caa Hlals 5 oLl
el 1y Hlale o i dags oo 5 (58 9n Wl Ho L8 Bl saliinl (5, 5 e Hlate Lol (EAK Loy (EalS
o) sl e 5o wdbie Yo (213 slayaie 5 OF Qs gwisn OLLS Lo O ol s
o9 855 Laals « (ROS) reactive OXygen SPECies L. i sadt €A S silanns) slacua] (pinaa
o8 paeliy Cia g ws o aS uls L Lo sladas (VAY) 008 oo oLS 5o annuliy (il 530 s S 938 b
(2l sl 580 arcally wem s 5 Gda Slalie (5ol Gl 3 suliind Lol @il (5alS Loy (8IS L ladly <oa

S5 A

Soglie o5 5 owa S oS lsa slagiag ©Hd8 Glbsl sely Aliae slagly @Sl bl 5 pge gD

\l22


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.2.8
http://journal-irshs.ir/article-1-141-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-17 ]

[ DOR: 20.1001.1.16807154.1397.19.4.2.8 ]

slaaly 5 soliin) S ad swss (A5, Ol Hu o ed oo W aas sla i b qgalse o gl 4o e

oo g ohead arclly aalS (59500 LA jaie Bauas IS 5 Gl Hlie e s 5 SLE 5 ool

s olgity GiolesT ol Ho sad s e slawls B soliinl ol b ol Gals oliwds 5 cule S0

3 9l oo st A.Alf." GLAUZ‘AJ:};: 08 (o GLAQ\:' ‘)ii_s o) salan) o

References &l

ol S (555 pnalS s SIS il s 31 Gy 53B easn AYVA LS80 s 5 Gl (o g p LL
\O(\)Y‘\—\‘~ ‘Jiejdwj@.sajﬁhijﬁl%@m&)ﬁl ‘A:QJJJ

u‘_):m BYNIA IR ujj)zlu GLAJJS -GV _)3‘ AvAa- J‘}J‘SW ‘3 9 thA‘ (5 ‘LS')LA"A - ‘.J 4&9@ Y
das (Z€Aa MAYS L) 50 woua o Gy slajaie S5 5 o Slae S 555 Oloee o JibusK
XV(Y)XFPYYD b 5 Il eloie

Lo wlss OB o9 s ©osl8 AYAV (g5 Jﬁ"‘&“ ) 8 (Edens UA_‘L.A ) ngtxu_.."u‘S Y
dadaa YVY (oL sl ol jlassl

65oslES dau g8 oSyl dau 8 9 SlBiEAT iy 6|4AlAJ§Jl:\AQ.J.SJ.' Gose VYA L ‘U.‘Jals):m ¥
RECPE ] a_ﬂ_}.&

O35 5 Ol s wlale 5y ik Jslae PH 5 035550 U< 5B AYAS eladlunly s & (sind 0

6.Ahn, S.J, Y.J. Im, G.C. Chung, B.H. Cho and S.R. Suh. 1999. Physiological responses of
grafted cucumber leaves and rootstock roots affected by low root temperature. Sic.Hort.
81:397-408.

7.Bulder, H.A.M., A.P.M. den Nijs, E.J. Speek, P.R. Hasselt and P. J. C. Kuiper. 1991. The
effect of low root temperature on growth and lipid composition of low temperature
tolerant rootstock genotypes for cucumber. J. Plant Physiol. 138:661-666.

8.Clarkson D.T. and A.J. Warner. 1979. Relationships between root temperature and the
transport of ammonium and nitrate ions by Italian and Perennial ryegrass (Lolium
multiflorum and Lolium perenne). J. Plant Physiol. 64:557-561.

9.Domisch. T., L. Finer and T. Lehto. 2001. Effects of soil temperature on biomass and
carbohydrate allocation in Scots pine (Pinus sylvestris) seedlings at the beginning of the
growing season. Tree Physiol. 21:465-472.

10. Ericsson, T., L. Rytter and E. Vapaavuori. 1996. Physiology of carbon allocation in trees.
Biom. Bioene. 11:115-127.

11. Follett, R.H., L.S. Murphy and R.L. Donahue.1981. Fertilizers and Soil Amendments.
Prentice-Hall, Englewood Cliffs, New Jersey. pp.352.

12. Foyer, C.H., M. Lelandai and K.J. Kunert. 1994. Photooxidative stress in plants. Physiol.
Plant. 92:696-717.

13. Hassegawa, R.H., H. Fonseca, A.L. Fancelli, V.N. da Silva, E.A. Schammass, T.A. Reis,
and B. Correa. 2008. Influence of macro-and micro nutrient fertilization on fungal
contamination and fumonis in production in corn grains. Food Control, 19:36-43.

14. Lee SH., G.C. Chung and E. Steudle. 2005. Gating of aguaporins by low temperature in
roots of chilling-sensitive cucumber and chilling-tolerant fig leaf gourd. J. Exp. Bot. 56:
985-95.

15. Miao, M.M., X.F. Xu, X.H. Chen, L.B. Xue and B.S. Cao. 2007. Cucumber carbohydrate
metabolism and trang ocation under chilling night temperature. J. Plant Physiol. 164:621-
628.

4l


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.2.8
http://journal-irshs.ir/article-1-141-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-17 ]

[ DOR: 20.1001.1.16807154.1397.19.4.2.8 ]

16. Nazari, M., R. Maali Amiri and F.H. Mehraban. 2012. Change in antioxidant responses
against oxidative damage in black chickpea following cold acclimation. Rus. J. Plant
Physiol. 59-67.

17. Niedziela Jr C.E., S.H. Kim, P.V. Nelson and A.A. de Hertogh. 2008. Effects of N-P-K
deficiency and temperature regime on the growth and development of Lilium longiflorum
‘Nellie White’ during bulb production under phytotron conditions. Sci. Hort. 116:430-
436

18. Tisdale, S.L., W.L. Nelson and J.D. Beaton. 1985. Soil Fertility and Fertilizers. 4th Ed.,
Macmillan Pub. Co., New Y ork. Pp.239.

19.Yan, Q., D. Zeng-giang, M. Jing-dong, L. Xun, and D. Fei. 2012. Low root zone
temperature limits nutrient effects on cucumber seedling growth and induces adversity
physiological response. J. Integ. Agr. 12(8):1450-1460.

20. Wan X.C., S.M. Landhéusser, J.J. Zwiazek and V.J. Lieffers. 1999. Root water flow and
growth of aspen (Populustrem uloides) at low root temperatures. Tree Physiol. 19:879-
884.

21. Zhug, J.,, Q.Yan, A. Fan, K. Yang and Z. Hu. 2008. The role of environmental, root, and
microbial biomass characteristics in soil respiration in temperate secondary forests of
Northeast China. Trees-Struct Funct. 23:189-196.

¥AA


https://dor.isc.ac/dor/20.1001.1.16807154.1397.19.4.2.8
http://journal-irshs.ir/article-1-141-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-17 ]

[ DOR: 20.1001.1.16807154.1397.19.4.2.8 ]

Iranian Journal of Horticultural Science and Technology 19(4): 459 - 468 (2018)

Mineral Nutrient Uptakein Cucumbers Grafted on Lagenaria siceraria and
Cucurbita moschata Rootstocks in Different Temperature

S. Mohammadnia, M. Haghighi” and A. Far hadi*

An experiment was designed to investigate the effect of grafting Cucumis sativus var.
Super daminos on Cucurbita moschata (Rs) and Lagenaria siceraria (Lg)which is comparing
with non-grafting of Cucumis sativus var. Super daminos (Rn) and self-grafting (Rc). The
experiment carried out as a factorial experiment based on complete randomized design
(CRD) with 4 replicates in two temperature treatments in the greenhouse of Isfahan
University of Technology. Treatments were temperature included optimum temperature
(27£2°C) and cold temperature (15+2°C). The results showed that concentrations of N, P, K,
Ca, and Mg decreased in low temperature and Na concentration was increased. Nutrient use
efficiency of N, P, K, and Na was increased with decreasing temperature and the
concentrations of Ca and Mg was decreased. Generally, endemic rootstock could improve the
grafting cucumber nutrient absorbtion so the result of this experiment showed that Lagenaria
siceraria compare with other rootstock improved the N, P, K and Mg absorption.

Keywor ds. Cucumber, Nitrogen, Cold stress, Grafting.
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