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Study on the Rule of Hydraulic Resistance of Grape
in SPAC System in Extreme Arid Region

LIU Hong-bo"?, BAI Yungang®’, ZHANG Jiang-hui*, Hudan * Tumaerbai'
(1. College of Water Conservancy and Civil Engineering , Xinjiang Agriculture University ,
Urumgqi 830052, China; 2. Xinjiang Research Institute of Water Resources and Hydropower, Urumqi 830049, China)

Abstract: The water distribution and variation of resistance, the stomatal resistance under different water
treatments for a few days, and the relationship between stomatal resistance, soil water potential and leaf wa-
ter potential were studied with the mature Thompson Seedless grapes as research material, with the drip irri-
gation technology in the extreme drought condition. The results showed that: the transpiration rate in each
of the water treatments is getting slower over time after the irrigation. The transpiration rate of the high wa-
ter treatment is the highest, the transpiration rate of low water treatment is in the middle, and lowest treat-
ment has the lowest rate. The stomatal resistance performed the opposite trend compared with the transpira-
tion rate, increasing as the irrigation time extends. The stomatal resistance is getting larger as the leaf water
potential is getting smaller, showing the negative correlation. The stomatal resistance is only significantly re-
lated to soil water potential of 0—20 cm layer in high and middle water treatments, and related to soil water
potential between 20 cm and 30 cm significantly in low water treatment. The flow resistance of leaf-air sys-
tem is the largest in every flow resistances, taking up 98. 8% ~99. 0% of the total flow resistances in this
continuum, whereas the flow resistance in the plants ranks the second position, taking up 1.02% ~1.21%.
The soil resistance is the smallest, takes the negligible proportion.
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3 2 mmol/(m? « s)
C - ) X, X, X
3.1 07-20 3.24 3.82 3.70
( D 07-21 3.70 5.22 5.15
3 07-22 4.03 6.33 5.68
’ v 07-23 4.48 7.25 6.13
° ’ 07-24 5.18 7.94 7.25
’ 07-25 5.85 8. 47 7.58
, 3 , 07-26 5.92 9.01 7.87
b b o 3. 2 N
1 mmol/(m?* * s)
C - X, X, X, X
07-20 5.18 4. 44 4.61 , SPAC o
07-21 5.11 4.02 4. 29 o
07-22 5. 06 4,08 4,21 ° ’
07-23 5.06 3. 54 3.55 N °
07-24 4.54 3.12 3.46 C 3
07-25 3. 84 2.98 3.13 .
07-26 3.71 2.58 2.84 .
2 , s ,
b ’ b b
3
X
X, y=—6.5452" —14. 325x—1.075 —0.77<<ax<<—0. 34 —0.952**
X, y=—28.968x* —49.315x—11. 959 —0.91<<a<<—0.45 —0.913**
X y:—18.01212—35.9551—9.998 —0.93<<a<<—0.54 —0.929**
* % 0.01 sy [mol/(m? * s) ;20— (MPa),
, cm 50
« 4 cm s
, 20 cm 30 cm
, 20 ,
—30 cm , 50 o
4
/cm x
20 y:—14639.49412—420.371+2. 884 —11.8<Ca<<—1.83 —0.949**
X, 30 y:—31799.8911‘2—645.348;r+2. 766 —8. 7T<<ax<—3.4 —0.931**
50 y:117651‘2—83. 75x+2.791 —13. 7<<a<<—3 —0.824*
20 y=—0671.4762* —111. 906x+4. 105 —72.6ax<<—3.4 —0.957**
X, 30 y=—1139. 9882" —144. 337x+4. 282 —69. 2<<x<<—3.2 —0.909*”
50 y=—"7443. 1272 —502. 558x+2. 138 —20. 2<ax<<—3 —0.919**
20 y=—2399. 326x* —80. 207x+3.73 —82.5<a<<—7.8 —0.949**
X 30 y=—32493. 0362 —1137. 3550x—1. 592 —14. 1<<a<<—5.5 —0.979**
50 y=—94742. 552" —1398. 814x+2. 711 —8.7<ax<<—1.3 —0.900**
* 0.05 5% % 0.01 sy [mol/(m? « s|;x (MPa) .
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07-20 —0.00563 —0.0096 —0.0146 —0. 34 —0.45 —0.54 —40. 003

07-21 —0.01246 —0.0233 —0.0247 —0.43 —0.49 —0.57 —81. 630
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07-23 —0.0168 —0.0715 —0.0552 —0.53 —0.61 —0.76 —65. 310

07-24 —0.0236 —0.1123 —0.0913 —0.60 —0.68 —0.78 —46.799

07-25 —0. 0265 —0.1297 —0.0971 —0.62 —0.71 —0.79 —60. 007

07-26 —0.0342 —0.162 —0.1053 —0.77 —0.91 —0.93 —73.016
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- ) X, X, X, X, X, X, X, X, X,
07-20  2.0X1077 8.0X1077 2.4X107°% 0.64X10° 0.98X10° 1.1X10° 0.7X10"  0.8X10"  0.8X107
07-21  1.6X10°° 7.9X10°° 9.2X10°% 0.81X10° 1.1X10°  1.3X10° 1.6X10"  2.0X10"  1.9X'07
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07-23  3.4X10°° 1.0X10 * 7.2X10° 1.0X10°  1.5X10°  1.9X10° 1.3X10"  1.8X10"  1.8X10°
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07-26  2.1X10°° 1.0X10°* 4,0Xx10* 1.9X10°  2.9X10°  2.9X10° 1.9X10"  2.8X10"  2.5X10°
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