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Improvement of nutrient uptake, growth index and yield in two populations of
East Azerbaijan cucumber by grafting rootstocks
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ABSTRACT

In order to evaluate the effect of grafting of cucumber on commercial cucurbits rootstocks, an experiment was carried out in
a completely randomized block design including eight treatments with three replicates in the field of Agricultural Research
Station, University of Tabriz in field Conditions at 2015. Two populations of Azerbaijan cucumber (Basmenj and Gouney,
respectively) and a commercial cultivar of cucumber (Mahan) were grafted on two commercial cucurbits rootstocks
(Shintozwa and Routpower, respectively). Treatments of experiment were including grafted combination of Basmenj/
Shintozwa, Basmenj/ Routpower, Gouney / Shintozwa, Gouney / Routpower, Mahan / Routpower, non grafted Basmenj,
Gouney and Mahan cucumbers. Plants were grafted by single cotyledon splice grafting techniques. Results showed that
rootstocks had a significant effect on growth and yield index including leaf area, cholorophyll index, stem length, shoot dry
weight, fruits number per plant and yield per plant. The highest N concentrations in leaf was observed in grafted
combination Mahan/ Routpower and the lowest in Basmenj. The highest K and P concentration in shoot were observed in
grafted combination Mahan/ Routpower while the lowest K and P concentrations in shoot were observed in Basmenj. The
highest nitrate concentration in leaf was observed in Basmenj and the lowest in grafted combination. Mahan/ Routpower.
The highest concentration of sucrose and total soluble sugar in leaf were observed in grafted combination of
Mahan/Routpower. In grafted combinations, the effect of rootstocks on N, P and K concentrations in shoot and yield index
in most traits were similar and Shintowza and Routpower improved yield and growth index, because of increasing
concentrations of N, P and K in shoots.

Keywords: Commercial cucurbits rootstocks, cucumber grafting, single cotyledon splice grafting.
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Table 1. Treatments of experiment including grafted
combination and non grafted plants

Grafted Abbreviation Control Abbreviation
combination signs plants signs
Basmenj/ .
Shintozwa B/sh Basmenj B
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Routpower B/R Gouney G
Gouney / G/Sh Mahan M
Shintozwa
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Routpower
Mahan / M/R
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Table 2. Analysis of variance (Mean square) for leaf, stem and shoot dry weight, SPAD index, Leaf area and stem
length in grafted and non grafted plants

Variation Source df Leaf DW Stem DW Shoot DW SPAD index Leaf area Stem length
Block 2 15.03™ 151™ 25.95™ 5.24™ 157711.48™ 6.66™
Treatment 7 422,907 162.737 1102.66™ 19.837 11297104.22™ 21177
Error 14 13.95 0.529 18.91 3.73 579218.25 9.02
CV (%) 9.39 4.57 7.23 4.06 7.94 3.59

ns, **: Non significant, Significant at 5 and 1%, respectively.
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Table 3. Means comparison for leaf, stem and shoot dry weight, SPAD index, Leaf area and stem length in grafted
and non grafted plants

Treatment Leaf DW Stem DW Shoot DW SPAD Leaf area Stem length
(g plant™) (g plant™) (g plant™) index (m? (cm)
B 24.61d 11.56d 36.18c 45.16b 0.178d 72.56¢
G 28.49d 12.86d 41.36¢ 43.7b 0.182cd 76.1c
M 26.62d 12.23d 38.86¢ 46.73b 0.177d 74.8¢c
B/Sh 43.95bc 20.50c 64.45b 47.76ab 0.338a 85.8b
B/R 39.23c 21.83c 61.06b 48.1ab 0.267b 83.83b
G/Sh 50.54ab 28.06ab 78.60a 48.56ab 0.331a 90.76ab
G/R 49.88ab 26.43b 76.31a 48ab 0.232bc 87.8b
M/R 54.64a 29.40a 84.04a 52.4a 0.340a 96.43a

Numbers followed by the same letter are not significantly different (P<0.01) .« )las (P<+/+ V) ,ls g B fygiw ;o 10 S i slacd > L olael
Gsbg,y [olale) MIR «(55bs, 1 5355) GIR (l35503/ 565) GISh «(j5h s, Tzmamsl) BIR «(l35:0ds [amiansly) BISh «(lale) M (5555 G «(zienl) B

B: Basmenj, G: Gouney, M: Mahan, B/Sh: Basmenj/ Shintozwa, B/R: Basmenj/ Routpower, G/Sh: Gouney / Shintozwa, G/R: Gouney / Routpower,

M/R: Mahan / Routpower.
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Table 4. Analysis of variance (Mean square) for leaf N concentrations, leaf, stem and shoot P and K concentrations,
leaf nitrate concentration in grafted and non grafted plant

Variation Source  df N leaf Pleaf P Stem P Shoot K leaf K Stem K Shoot Leaf nitrate concentration

Block 2 0.102™ 0.07™ 0.103™  0.050™ 0.74™ 3.14™ 6.63™ 0.002™
Treatment 7 71357 2157 2297 7.157 10.167  11.017 41.447 3.68”

Error 14 2.25 0.059 0.148 0.264 2.02 1.60 5.88 0.071

CV (%) 4.41 4.67 6.36 4.50 5.25 4.42 4.35 4.33

ns and **: Non significant, Significant at 5 and 1%, respectively. oy V Jleisl a5 (g)ls Sae g o gixe ue BMWS| o5 5 4 g 1s

P S polis (ol glaplil g a8l (S sl 5 008 (S 58 Clale (Ol e (2Kile) Sl dglie B Jgax

SN 5 GNgm OLS
Table 5. Means comparison for leaf N concentration, leaf, stem and shoot P and K concentration, leaf nitrate
concentration in grafted and non grafted plant

Leaf nitrate

N leaf P leaf P Stem P Shoot K leaf K Stem K Shoot -
Treatment  (mg gDw) (mgg’DW) (mgg’DW) (mgglDW) (mgg'DW) (mgg’Dw) (mgg’ DW) C("nﬁ';eg?ﬁ%t\',‘v))”

B 27.96b 3.85¢C 4.68¢c 8.81c 24.8bc 25.53¢c 50.33b 7.90a

G 27.50b 4.16¢ 4.96¢c 9.61bc 24.33c 26.40bc 50.73b 7.28ab
M 29.36b 4.72b 5.63bc 10.56b 25.63abc 27.63abc 53.26ab 7.17b
B/sSh 36.26a 5.85a 6.63ab 12.49a 28.3ab 29.76a 58.06a 5.73c
B/R 37.00a 5.64a 6.35ab 12.00a 28.36ab 30.06a 58.43a 5.74c
G/Sh 38.23a 5.95a 6.74a 12.70a 28.13ab 30.76a 59.56a 5.10c
G/IR 36.56a 5.75a 6.36ab 12.11a 28.53ab 29.30ab 57.30a 5.37¢c
M/R 39.26a 5.84a 7.10a 12.94a 28.66a 29.96a 58.30a 5.08¢c

Numbers followed by the same letter are not significantly different (P<0.01). .ai)las (P<+/+ V) ,lo g WS st ;2 10 S i slacd > L slas!

(abss,y Iolele) MIR o(55lcss, [ 555) GIR o355l 555 GISh «(55ls g, Jgmioml) BIR oI55y fmiansls) BISh (ylale) M ((555) G (giemsly) B
B: Basmenj, G: Gouney, M: Mahan, B/Sh: Basmenj/ Shintozwa, B/R: Basmenj/ Routpower, G/Sh: Gouney / Shintozwa, G/R: Gouney / Routpower,
M/R: Mahan / Routpower.
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Table 6. Analysis of variance (Mean square) for yield per plant, fruit weight, fruit number per plant, leaf sucrose and
Leaf total soluble sugar in grafted and non grafted plant

L Yield per Fruit Fruit number Leaf Leaf total
Variation Source df pIanFtJ weight per plant sucrose soluble sugar
Block 2 97162.91" 14.09" 40.52" 0.005" 41.21"
Treatment 7 849477847 54.75" 308.48™ 21.18" 314.23"
Error 14 1610250.20 40.45 27.25 0.231 32.50
CV (%) 23.85 9.68 26.82 5.59 11.03

ns, **: Non significant, Significant at 5 and 1%, respectively. Aoy V Jloisl e 5ol Se g 0 Jixe pE S Ay s g NS

S¥igm o 9 (g (laLS )3 S p J5 0 5 5 5L in p2 13 0900 sl 0900 ()9 Wi ST 3 Shoe (5 Kls dlie Y Jgor
Table 7. Means comparison for yield per plant, fruit weight, fruit number per plant, leaf sucrose and leaf total soluble
sugar in grafted and non grafted plant

Treatment Yield per plant Fruit weight Fruit number Leaf sucrose Leaf total soluble sugar
@) @ per plant (mg g” Dw) (mg g” Dw)
B 810.2d 64.84ns 10.28¢c 4.70d 38.26d
G 843.0d 59.98ns 9.44c 5.66¢cd 40.33dc
M 894.3d 63.01ns 6.40c 6.06¢ 44.26hcd
B/Sh 1406.2dc 62.44ns 25.00ab 10.80a 56.40ab
B/R 2159.0ab 69.5ns 26.25ab 9.33b 52.20bcd
G/sSh 1874.8abc 73.49ns 24.98ab 10.80a 54.26abc
G/R 1226.9dc 66.75ns 17.91bc 10.20ab 59.03ab
M/R 2331.3a 65.21ns 35.41a 11.13a 68.60a

Numbers followed by the same letter are not significantly different (P<0.01). .ai)las (P<+/+ V) jlo sme GBS st ;o 10 S jiine slacd > L slacl

B: Basmenj, G: Gouney, M: Mahan, B/Sh: Basmenj/ Shintozwa, B/R: Basmenj/ Routpower, G/Sh: Gouney / Shintozwa, G/R: Gouney /
Routpower, M/R: Mahan / Routpower
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