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Abstract

Irrigation with partial root-zone drying technique (PRD) has already been applied as a measure
for water saving in grape production in some countries. An experiment on PRD (with 60% of water
required for full irrigation) in comparison with full irrigation (Fl) was carried out with 3 year-old longan
trees grown in plastic house. Each tree was split root grown in two containers of 80 by 50 cm. The two
irrigation treatments were started from fruit setting and continued for 11 months. It was revealed that
quantity and quality of longan fruits of the trees irrigated with PRD technique did not differ from those
irrigated with full irrigation. This finding matched with the result of previous experiment conducted in
farmers’ orchards. After harvest the trees were pruned and the two imposed treatments were continued
for 28 weeks. During this period the trees subjected to FI gave two flushes, while those subjected to PRD
gave only one flush with higher number, but shorter length of new shoots than those of the first flush of
Fl treatment. Consequently, the trees subjected to PRD were vegetative stunt without noticeable foliar
wilt. Therefore, extending of PRD into vegetative growth stage after pruning restrained vegetative growth

of longan trees.
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Figure 1  Spit root growth of a longan tree

in 2 containers
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Figure 2 Drainage holes at the bottom

of the containers
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Table 1 Dates of some activities and growth stages of longan in the experiment

Activities

Dates

Flowering

Fruit setting and start of irrigation treatments

Measurement of water flow through longan stems
by heat pulse sap flow meter

Harvest

Pruning

First flushing

Second flushing (only in FI)

End of the experiment

20 December 2007
16 February 2008
25-29 May 2008 and 2-6 June 2008

28 June 2008

5 July 2008

5 August 2008 (5 weeks after pruning)

6 November 2008 (18 weeks after pruning)
15 January 2009
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Table 2 Flow of water through stem during 25-29 May 2008 and 2-6 June 2008

Dates PRD Fl PRD in % of FI
(liter/day) (liter/day)
25 May 2008 6.08 6.83 88.98
26 May 2008 5.50 6.49 84.77
27 May 2008 5.69 7.05 80.75
28 May 2008 5.49 7.07 77.60
29 May 2008 5.95 7.73 77.01
Mean 5.74 7.03 81.82
Applied water (%) 119.58 87.87
2 June 2008 3.76 6.50 57.84
3 June 2008 4.80 7.09 67.65
4 June 2008 4.54 7.26 62.57
5 June 2008 4.83 6.72 71.82
6 June 2008 4.83 6.72 71.82
Mean 4.55 6.86 66.34
Applied water (%) 94.79 85.75
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Figure 3 Hourly flow of water through stem during 25-29 May 2008
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Figure 4 Hourly flow of water through stem during 2-6 June 2008
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Table 3 Fruit weight per tree, number of fruit per branch, fruit weight per branch and fruit weight

Irrigation  Fruit weight/tree  Number of fruit/brunch Fruit weight/brunch Fruit weight
(9) (9) (9)
Fl 645a 8.10a 68.85a 8.57a
PRD 935a 13.90a 108.42a 8.38a
C.V. (%) 87.90 62.29 67.70 22.68
* Means in each column followed by different letters were significantly different (P <0.05).
Table 4 Thickness and width of fruits and the percentage of soluble solid
Irrigation Thickness Width Percentage of soluble solid
(mm) (mm) (°Brix)
Fl 23.39a 26.71a 17.317a
PRD 22.93a 25.58a 17.318a
C.V. (%) 6.86 11.63 5.55

* Means in each column followed by different letters were significantly different (P <0.05).

Table 5 Weight of aril, peel and seed and edible portion

Irrigation Weight of aril Weight of peel Weight of seed Editable portion
(9) (9) (9) (%)

Fl 52.53a 14.81a 17.55a 61.53a

PRD 49.26a 13.91a 17.72a 60.60a

C.V. (%) 23.52 23.22 13.65 4.41

* Means in each column followed by different letters were significantly different (P<0.05).
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Table 6 The number of young shoots of the first and second flush

Irrigation The first flush The second flush

(5 weeks after pruning) (18 weeks after pruning)
Fl 37.77b 25.22
PRD 59.77a -

* Means in each column followed by different letters were significantly different (P<0.05).
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Table 7 Length of shoots from the first and the second flush

Irrigation The first flush, cm The second flush, cm Diameter of shoots, mm
(5 weeks after pruning) (18 weeks after pruning) (18 weeks after pruning)

Fi 16.92a 15.97 7.22a

PRD 11.13b - 4.92b

C.V. (%) 20.08 11.6

* Means in each column followed by different letters were significantly different ( P<0.05).
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Table 8 Canopy diameter and plant height at pruning and at the end of experiment

At pruning At the end of the experiment

Irrigation Canopy diameter Height Canopy diameter Height
(cm) (cm) (cm)

Fl 116.94a 87.22a 166.61a 160.55a

PRD 131.11a 90.56a 146.61b 125.55b
C.V. (%) 19.84 10.24 12.26 10.56

* Means in each column followed by different letters were significantly different (P<0.05).
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