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Effects of drip irrigation methods on the regulation between root and crown function of
‘ Cabernet Sauvignon’ seedlings. YU Kun, YU Song-lin, LIU Huai-feng, ZHAO Bao-long,
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Abstract; The objective of this experiment was to study the effects of three irrigation methods, i.e.,
subsurface drip irrigation with a tank system (SDI), plastic film mulched-drip irrigation ( MDI) ,
and conventional drip irrigation ( DI) on the regulation between root and crown function of Vitis
vinifera ‘ Cabernet Sauvignon’ seedlings. The results showed that both the SDI and MDI systems
promoted the growth of the grape seedlings compared with DI, with the SDI system promoting the
root growth, and MDI system promoting the aboveground growth. Root area, root volume, and root
activity and SOD enzyme activity in the SDI treatment were greater than those of MDI or DI treat-
ment in the 20—60 cm soil layer. SDI treatment increased root penetration and physiological activity.
Symptoms of drought stress appeared earlier in DI treatment than in either MDI or SDI treatment in
the same watering schedule. Net photosynthetic rate (P,) and stomatal conductance (g,) of leaves
were higher in SDI and MDI treatments than in DI treatment. @, and ¢, at 12:00-14.00 were
lower in the MDI treatment than in SDI treatment at 7 d after irrigation, suggesting that the degree
of photoinhibition in the fluorescence process in MDI treatment was more than that in SDI treatment.
The high biomass and physiological activity of roots in the 20-40 c¢m depth could increase both of
total plant biomass and aboveground biomass. The regulation between root and crown function was
better in SDI treatment than in MDI and DI treatments. Therefore, SDI could be used as an alterna-
tive technique of water-saving irrigation practices.

Key words: grape; drip irrigation; root-shoot; regulation.
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Fig.1 Schematic diagram of different drip irrigations.

1) A KR Plant; 2) #E/K 7% Water inlet; 3) 7V Z#% Container of re-
serving fertilizer and water; 4) TK#HIR L Measurement of water potential
probe. SDI: Hi T 773 # Subsurface drip irrigation with a tank system;

ventional drip irrigation. I [i] The same below.
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Fig.2 Schematic diagram of subsurface drip irrigation with a
tank system.

1) /K7 4% Container of reserving fertilizer and water; 2) 7K 374§
Water inlet; 3) 45 Main pipe; 4) FaJi#F Stabilizer; 5) #/K/NL
Ostium; 6) &K/l Permeable keg; 7) W /KJK#% Saved water chas-
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Fig.3 Effects of different drip irrigation methods on the plant
biomass and root/top ratio of Vitis vinifera seedlings.
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Table 1 Effects of different drip irrigation methods on the root distribution and physiological of Vitis vinifera seedlings

b3 T2 ST MR WA RZ& SOD Ik
Treatment Soil layer Root surface area Root volume Root activity Root SOD activity
(em) (em?) (em?) (pg-g'-h™h) (Unit - mg™" protein)
Hu R R HE 0~20 216.7+17.4Bc 20.5+3.1Bb 118.9+7.7Bb 6.89+2.53Bb
Subsurface drip irrigation 20~40 309.4+22.3Aa 34.3+5.7Aa 170.9+7.9Aa 22.53+2.91Aa
40~60 175.5+15.0Ca 17.4+2.3Ba 175.1+£10.4Aa 23.78+3.02Aa
by FR U 0~20 252.3+31.7Ab 23.4+2.0Ab 141.1+11.8Aa 15.83+1.18Ba
Drip irrigation 20~40 203.2+25.8Bb 19.7+2.1Bb 149.6+8.6Ab 17.66+1.51ABa
40~ 60 112.1+12.1Ch 10.3+1.3Cb 156.6+12.4Aa 20.40+1.10Aa
JBE T i 7 0~20 346.4+27.5Aa 40.7+5.4Aa 136.6+8.4Ba 13.86+1.09Ba
Mulched drip irrigation 20~40 221.2+11.4Bc¢ 23.3+1.6Bb 153.3+10.9Ab 18.18+2.31Aa
40~60 98.4+8.7Cb 9.6+0.7Ch 164.1+9.1Aa 21.89+1.78Aa

ARIRE PR FIR A — AL BEA R 4 2 1 25 57 1 3, A RVING FhER IR Al — - 2 AN [ 4 #41 8] 2% 57 1 3 ( P<0.05) Different capital letters meant sig-

nificant difference among different soil layers in the same treatment, and different small letters meant significant difference among different treatments at

the same soil layer at 0.05 level.
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Fig.4 Effects of different drip irrigation methods on the P, and

g, of leaves of Vitis vinifera seedlings.
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Fig.5 Diurnal change of @ and ¢, in leaves of Vitis vinifera seedlings under different drip irrigation methods.

A VEKJEH 1 K The first day after irrigation; B: #E/KJ5%5 7 K The seventh day after irrigation.
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SOD &M 5 Hb_[- 3R A= ) 52 I 3 IEAH DG 520~ 40 em
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Table 2 Correlation coefficients between characteristics of
roots and aboveground biomass of Vitis vinifera seedlings

R PER T2 o EEAYE S SRR
Root characteristics Soil layer Aboveground Total
(em) biomass biomass
MR TR 0~20 0.634* 0.467*
Root area index 20~40 0.241" 0.430"
40~ 60 -0.086 0.115
HRARFR 0~20 0.778* 0.637"
Root volume density 20~40 0.314" 0.498 *
40~60 0.005 0.205
R % SOD 5tk 0~20 -0.294 0.476
Root SOD activity 20~40 0.183 0.379
40~60 0.664" 0.800
RAET] 0~20 -0.276 -0.463
Root activity 20~40 0.247" 0.436™" "
40~60 0.427* 0.599 *

#* P<0.05; * * P<0.01.
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