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Sap Outflow Characteristics of Walnut Tree (Juglans sinensis Dode)

Chul-Woo Kim*, Mahn-Jo Kim and Youngki Park

Division of Special-purpose Trees, Department of Forest Genetic Resources, Korea Forest Research Institute,
Suwon 441-847, Korea

Abstract - The sap outflow characteristics of Juglans sinensis and J. mandshurica were investigated to evaluate the optimum
pruning period of walnut tree that there is a sap spill on dormant. The total period of sap outflow were 34 days for both J.
sinensis and J. mandshurica. Total amount of sap outflow per tree in J. sinensis and J. mandshurica were 2,922 mL/tree and
3,135 mL/tree, respectively and the period of sap outflow and non sap outflow between two species were similar. ANOVA
analysis showed that the amount of sap outflow was significant differences with day of sap outflow but there were no
significant differences between species. From the correlation analysis between air-temperature and sap outflow, daily
minimum temperature showed a positive correlation at the 1% level of significance (+=0.56 and 7=0.46) for both J. sinensis
and J. mandshurica. When branch of walnut tree that diameter is 5 cm cut on the period of sap outflow, the sap flowed down
the longest period (48 days) but the sap outflow was not observed after budburst. Therefore, our study supported that the
pruning have to avoid the period of sap outflow to reduce sap outflow of walnut tree.
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Table 1. Growth characteristics of J. sinensis and J. mandshurica
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Growth characteristics

Species Altitude (m) Soil moisture (%) - -
Height (m) DBH (cm) Crown width (m) Tree age (year)
J. sinensis 73 £ 04" 235 £0.7 44 £ 0.6 25
33 34.942.6
J. mandshurica 88 +£ 0.5 235 £ 0.5 47 £ 05 28
“ Mean+SD, DBH: diameter at breast height.
Table 2. Total amount of sap outflow for J. sinensis and J. mandshurica
J. sinensis J. mandshurica

Total day for sap outflow
Total amount of sap outflow (mL/tree)

2,922 + 683°

34 days (1/29~3/15)
3,135 + 827

“ Mean+SD.
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Fig. 1. Sap outflow characteristic for J. sinensis.
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Fig. 2. Sap outflow characteristic for J. mandshurica.
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Table 3. Characteristics of Sap outflow by air temperature

SEUR olo] 55

Mean of sap outflow (mL/tree)

Period Mean of Max. Temp. (C) Mean of Min. Temp. (C)
J. sinensis J. mandshurica

1/25~1/28 - - 32 +£ 3.0 -10.6 £ 1.0
1/29~2/ 6 154.4 + 127.7° 180.6 = 152.0 55+47 -1.6 £ 3.0
2/ 7~2/13 - - -12 £ 28 -104 + 3.5
2/14~2/19 55.8 £ 34.1 833 £ 52.7 37+23 43 +£ 24

2/20 - - 03 +0.0 7.9 + 0.0
2/21~3/15 62.8 £ 519 532 + 34.8 99 + 5.1 -1.5 £ 28

“ MeanzSD.

Table 4. ANOVA analysis for amount of sap outflow according to the species and day of sap outflow

Mean square

Variable df
Amount of sap outflow
Species (A) 1 2688.76
Day of sap outflow (B) 33 58957.25"
AxB 33 3699.83"

*: Significant at p<0.01.
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Table 5. Pearson correlation coefficients between sap outflow and air-temperature

. . J. sinensis J. mandshurica
Variable (Air-temperature)
Amount of sap outflow
Maximum temp. 355 306
Minimum temp. 559" 460”
Mean temp. 4717 4017
Difference of temp. -.087 -.049

" and " Difference at the 5% and 1% significance level, respectively.

Table 6. Sap outflow days after branch cutting

Cutting Diameter of

Sap outflow days

day branch

2 4 6 8 10 11 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

1cm
01-Feb. 3cm
5cm

1cm
01-Mar. 3cm
5cm

1cm
01-Apr. 3cm
5cm

1cm
01-May 3cm
5cm

Non-observed
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