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Influence of grafting on cucumber growth and nutrient
absorption under water-deficient condition
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Abstract This study was concerned on the response of different-root-grafting (G1) to moderate deficient irrigation
(12 m*/667 m? ,W1). The cucumber “Zhongnong No. 26” (Cucumis sativas L.) was used as the test material, and
self-root grafted cucumber (GO) under appropriate irrigation (20 m* /667 m?,W2) as control. The results showed that,
compared to self-root grafted cucumber the different-root-grafting under moderate deficient irrigation condition had
stronger growth and higher N, P and K contents, 49. 6% — 53. 3% . 16. 7% — 29. 0% and 32. 2% — 40. 5%
respectively,. The total plant biomass and fruit yield were significantly higher under different-root-grafting than that
under self-root-grafting. The different-root-grafting could thus improve cucumber growth and enhance nutrient absorption
and dry matter accumulation under moderate deficient irrigation condition. In addition, different-root-grafting can
enhance water-saving quantity by decreasing irrigation quantity and may be used as one of the effective water saving
technigues.
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Table 1  Soil physical and chemical properties in the greenhouse

A I/ % 2R/ (g/ke) AW/ (mg/kg) R/ (mg/ke) pH  #®E/(g/em’)  HWIEFKE/%
Organic matter  Total nitrogen  Available phosphorus ~ Available potassium Bulk density Field capacity
1. 36 1.18 63.9 104.9 7.51 1. 44 25.2
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Note: Measurement of each nurtrient in the table references to the methods of BAO et al.
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Table 2 Changes of increment of cucumber height under different treatments cm

#HH b 7

b 35 B R] /d

Days after treatment

ENACK

Cropping season Treatment Terminal date
7 14 21 28

e W1G0 52.6 a 18.8 b 51.2 a 29.6 b 223.5 a

Spring season WI1G1 56.4 a 28.1 ab 44.9 a 54.4 a 246.0 a
W2G0 56.6 a 20.6 b 61.4 a 41.2 ab 245.4 a
W2G1 58.2 a 35.5 a 50.1 a 51.3 a 241.2 a
TE 7K (W) ns ns ns ns ns
BH(G) ns * ns *% ns
WG ns ns ns ns ns

& FE W1GO0 52.4 a 3l.3 a 24.3 a 24.5 a 14.6 b

Autumn-winter WIGI 50.9 a 25.6 a 26.7 a 30.3 a 36.6 a

season W2G0o 52.8 a 33.8 a 27.7 a 25.4 a 20.8 b
W2G1 50.2 a 27.5 a 33.1a 29.7 a 33.3 a
HE K (W) ns ns ns ns ns
B3 (G) ns ns ns ns *%%
WG ns ns ns ns ns

I R HE R — 5 R R 5 B R R 7 P=0. 05 K P25 8%,
KPR ons R EFARE . TR

* RRAE 0. 05 K3, % LRAE 0. 01 K L3, wxx FLIRAE 0. 001

Note: The different lowercase letters in the same column denoted significant difference at 0. 05 level. * P<C0. 05, *% P<C0. 01, *%x P<

0.001,ns:not significant. The same as follows.
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Table 3 Changes of increment of cucumber maximum leaf area under different treatments
Ab B fE RSt ]/ d 5
HH ik 5 Days after treatment fiph
Cropping season Treatment Terminal date
7 14 21 28
HH WI1G0o 119.58 a 19.71 a 28.99 b 33.4 a 33.35 a
Spring season WI1G1 122.91 a 27.79 a 66.74 a 3.4b 19.63 ab
W2GO0 139. 26 a 32.96 a 52.45 ab 7.0 b 4.29 b
W2G1 120.58 a 41.11 a 37.96 b 5.2 b 41.85 a
HE K (W) ns ns ns ns ns
BHE(G) ns ns ns ns ns
WG ns ns *% ns *
kA& FE WI1GO0 122.23 ab 8.74 b 16.74 b —8.00 ¢ —6.82 a
Autumn-winter WI1G1 106.46 b 8.51 b 34.09 a 2.02ab  —17.65b
season
W2GO 135.37 a 20.90 b 5.77 ¢ —2.18b —19.83 b
W2G1 100. 25 b 41.35 a 22.54 ab 4.77 a —13.57 b
HEIK (W) ns %% M * %
!(%’T%(G) *X ns KKK *% ns
WG ns ns ns ns *%
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Table 4 Changes of accumulation of cucumber dry matter and economic coefficient

under different treatments

#o Ak 3 R/ (g/ ) SAEYE/ (g/H) LR
Cropping season Treatment Fruit dry weight Total Economic coefficient
P WI1GO 107.68 b 221.25 b 0.487 a
Spring season WI1G1 123.08 ab 246.80 a 0.497 a

W2G0o 119. 28 ab 243.99 a 0.488 a
W2Gl 131.41 a 263.69 a 0.498 a
HEAK (W) ns * ns
B (G ns %% ns
WG ns ns ns
FRAFE W1GO 25.84 a 64.34 ¢ 0.402 a
Autumn-winter W1G1 29.76 a 74.12 ab 0.401 a
season W2G0o 28.85 a 70. 83 be 0.407 a
W2Gl 31.07 a 79.31 a 0.392 a
HE K (W) ns * ns
B (G) ns *% ns
WG ns ns ns
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Table 5 Changes of cucumber yield and commodity rate under different treatments
T H 4k 3 il I 4/ (kg /667 m”) et/ (kg/667 m*) ELEE Y
Cropping season Treatment Maketable fruit yield Total fruit yield Fruit commodity rate
Kt W1G0 4599.5 b 5199.5 b 88.4 b
Spring season W1G1 5189.1 a 5591.1 a 92.8 a
W2G0 5226.7 a 5657.7 a 92.4 a
W2G1 5418.5 a 5822.9 a 93.1a
HE K (W) * % X%
B4 (G * *% *xx
WG ns ns e
B W1Go 1414.9 b 1646.9 b 85.7 b
Autumn-winter season W1G1 1942.7 a 2134.7 a 90.9 a
W2G0 1702. 2 ab 1900. 2 ab 89.5 a
W2G1 2063.2 a 2248.2 a 91.7 a
HEIK (W) ns ns %
B G *% *% *x
WG ns ns ns
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Table 6 Changes of accumulation of cucumber NKP in each organ under different treatments %
#0 Ak R Root 2% Shoot
Cropping season Treatment N P K N P K
HH W1Go 1.99 b 0.71b 2.74 b 2.49 a 0.48 a 3.75 a
Spring W1G1 2.88 a 0.78 ab 3.57 a 2.75 a 0.50 a 3.53 a
season W2G0 2.15b 0.72 ab 3.02 ab 2.60 a 0.49 a 3.64 a
W2G1 2.65a 0.8 a 3.15 ab 2.90 a 0.53 a 3.96 a
HEK (W) ns ns ns ns ns ns
B (G % * * ns ns ns
WG ns ns ns ns ns ns
& W1Go 1.28 ¢ 0.62 b 1.39b 1.57 b 0.37 a 2.22 a
Autumnwinter Wi1G1 1. 87 ab 0.71 a 1.62 ab 1. 90 ab 0.39 a 2.60 ab
season W2G0 1.63 b 0.65b 1.55 ab 1.63 b 0.39 a 2.52 ab
W2G1 2.10 a 0.71 a 1.84 a 2.06 a 0.40 a 2.86 a
HEAK (W) * ns ns ns ns ns
B3 (G *x *% * *x ns *
WG ns ns ns ns ns ns
0 b3 I Leaf B Fruit
Cropping season Treatment N P K N P K
HF1E W1G0 2.61Db 0.79 b 1.42 b 2.02 b 0.94 a 4.04 b
Spring WI1G1 3.47 a 0.86 ab 1.75 ab 2.53 ab 0.93 a 5.00 a
season W2G0 3.33 a 0.85 ab 1.51 b 2.73 a 1.01 a 4.24 b
W2G1 3.73 a 0.88 a 1.91 a 2.89 a 0.96 a 4.92 a
HEAK (W) ns * ns * ns ns
BE(G) *% ns *% ns ns *%
WG ns ns ns ns ns ns
kA W1G0 2.84 b 0.63 b 2.14 b 1.91 b 0.42 b 3.14 ¢
Autumnwinter WI1G1 3.77 a 0.69 ab 2.67 a 2.64 a 0.50 a 3.81 ab
season W2G0o 3.14 b 0.67 ab 2.42 ab 2.42 a 0.46 ab 3.58 b
W2G1 3.71 a 0.71 a 2.74 a 2.69 a 0.49 a 4.13 a
HE K (W) ns ns ns * ns %
B (G) s * o - o s
WG ns ns ns * ns ns
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