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Xylem Sap Flow Affected by Short-term Variation of Soil Moisture Regimes at
Higher Growth Period in ‘Fuji’/M.9 Apple Trees with Different Fruit Loads

Jeong-Gwan Park’, Seung-Heui Kim, In-Bok Lee, and Jin-Myeon Park (Horticultural soil management team,
National Horticultural Research Institute, RDA, Suwon 540-41, Korea)

ABSTRACT: This study was conducted for 10 days from 17 July to 26 July in 2005 to measure the
amount of xylem sap flow under short-term variation of soil moisture regimes at -20 kPa, -50 kPa and -80
kPa in eight-year-old ‘Fuji’’M.9 apple trees with different fruit loads. Fruit load was adjusted as three
different treatments with standard (100%), 1/2 times (50%) and 2 times (200%) on the basis of optimum
fruiting number per tree as the standard fruit load of Fuji cultivar. Trees with standard fruit load during the
experimental period showed higher xylem sap flow at -50 kPa of soil moisture regimes than those of trees
“with 1/2 times and 2 times fruit load. Trees with 1/2 times and 2 times fruit load had similar patterns of
the diumal changes of xylem sap flow, vapor pressure deficit (VPD), and maximum evapotranspiration
(ETm). However, trees with 2 times fruit load at -50 kPa and -80 kPa of soil moisture regimes produced
lower amount of xylem sap flow than ETm. Trees with standard fruit load produced 1.06 ~3.93 L/tree more
amount of xylem sap flow than ETm at all soil moisture regimes. But xylem sap flow of trees with 2
times fruit load had 21% lower at -50 kPa and 31~36% lower at -20 kPa and -80 kPa of soil moisture
regimes, respectively than that of trees with standard fruit load. Shoot growth and leaf area were significantly
the highest in trees with standard fruit load while those of trees with 2 times fruit load recorded significantly
lowest. Leaf water potential of trees with standard fruit load was lower than that of trees with 1/2 times
and 2 times fruit load. It indicated that trees with standard fruit load had higher water use for transpiration
than other treatments and trees with 2 times fruit load received more stress for the transpiration process
under low soil moisture regimes. Consequently, ‘Fuji’’M.9 apple trees, the fruit load and soil moisture
should be maintained optimum to increase xylem sap flow and transpiration during higher growth period.
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Fig. 1. Diurnal changes of xylem sap flow and vapor
pressure deficit (VPD) under the three soil moisture
regimes (A: -20 kPa; B:-50 kPa; C: -80 kPa) in 'Fuji'/ M.9
apple trees with different fruit loads. Vertical bar
represents meanzSE.
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Fig. 2. Amount of xylem sap flow and maximum evapo-
transpiration calculated by PM equation under the three
soil moisture regimes in 'Fuji/ M9 apple trees with
different fruit loads. Vertical bar represents mean+SE.
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Table 1. Average shoot length and leaf area as affected by different fruit loads in eight-year-old 'Fuji/ M.9 apple trees

Fruit load Average shoot length (cm) Leaf area per tree (m’)
7.10" (A) 7.26' (B) (B-A) 7. 10 (A) 7. 26 (B) (B-A)
1/2 times 19.1a" 21.5a 24 13.0ab 13.3ab 0.3
Standard 20.9a 23.6a 2.7 14.1a 14.5a 0.4
2 times 16.3b 18.1b 1.8 11.6b 11.7b 01

*7. 10 : before treated soil moisture regime by drip irrigation
¥7. 26 : after treated soil moisture regime under -20 kPa, -50 kPa and -80 kPa
“Mean separation within columns by DMRT at 5% level.
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