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Summary. Four lychee (Litchi chinensis) cultivars Chee was superior to Gee Kee under all conditions and 
(Bengal, Gee Kee, Tai So and Wai Chee) were grown in to Bengal and Tai So when flowering was reduced after 
subtropical coastal southern Queensland. Yields after warm wet winters or when fruiting was reduced during 
8 years varied from 0.1 to 28.5 kgltree (equivalent to a hot, dry springs. 
maximum of 6.6 t/ha at a density of 230 treedha). Wai 

Introduction 
The lychee (Litchi chinensis) was introduced into 
Queensland in 1854 and a small industry has existed along 
coastal northern Queensland for the past 50 years (see 
Stephens 1935). Recent interest in the crop, both for local 
consumption and export to south-eastern Asia, has led to 
expansion of production in northern Queensland and es- 
tablishment of plantings in central and southern Queens- 
land and northern New South Wales, although current 
production is low compared with other tropical fruits 
(Australian Bureau of Agricultural Economics 1984). 

A major problem limiting expansion of lychee produc- 
tion in southern Queensland has been low and irregular 
yields. Trees often display poor flowering in spring 
because the winters are not cool or dry enough to induce 
satisfactory vegetative dormancy. Excessive vegetative 
flushing or hot dry weather in spring can also eliminate 
flowers and young fruit. 

Only limited information is available on the per- 
formance of lychee cultivars in Australia. Paxton and 
Chapman (1980) recorded yields of up to 120 kg for 10- 
year-old Bengal trees in southern coastal Queensland. This 
paper describes the growth and cropping of four cultivars 
over 8 years in that area. 

Materials and methods 
Potted marcots (cvv. Bengal, Gee Kee, Tai So and Wai 
Chee) were planted in April 1977 on a fertile loam at 
Nambour (273). Trees were placed at 4.8 m intervals in 
rows 9.0 m apart (equivalent to a density of 230 treedha) 
in eight randomized blocks with external guards on the 
perimeter of the site. 

Tai So and Wai Chee are commercial cultivars from 

China, whereas Bengal is a seedling selection from the 
Indian cultivar Purbi, selected in Florida. Gee Kee was 
found growing on the property of C. Gee Kee in Babinda in 
North Queensland. It was imported from a village in 
China, but its origin has not been adequately established. 
It resembles the Chinese cultivar Seong Sue Wai, but does 
not match in some characteristics, including time of fruit 
maturity. Gee Kee may be a seedling of Seong Sue Wai. 

Irrigation was by minispray twice weekly. The amount 
of water applied was based on foliage ground cover (soil 
area covered by each tree) and replacement of 80% ofclass 
A pan evaporation; rainfall less than 5 mm was considered 
ineffective. After 1979, water was withheld (except to 
prevent tree death) from April to August. 

In 1978 each tree received 92 g nitrogen, 9 g phosphorus 
and 12 g potassium and in 1979 received 46 g nitrogen, 
29 g phosphorus and 12 g potassium. No fertilizer was 
applied in 1980 or 198 1. Each tree received 400 g nitrogen, 
115 g phosphorus and 790g potassium in 1982 and 
received 138 g nitrogen, 38 g phosphorus and 1 15 g 
potassium in 1983 and 1984, split 2 weeks before and after 
harvest. 

Trees were cinctured with a hacksaw after maturation of 
the post-harvest flush in February 198 1 and April 1982. A 
cut 2 mm wide and 2 mm deep removed the layer of bark 
and cambium 10 cm above the base of the trunk. 

The climate at Nambour is subtropical with no arid 
months (Table'l). Average annual rainfall is 1779 mm, 
42% falling in summer. Temperatures range from an 
average daily minimum in July of 6.9" to an average 
daily maximum in December of 28.7"C. Temperatures 
above 35°C are occasionally experienced in spring, usually 
accompanied by dry westerly winds. 
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Table 1. Climatic data during fruit production of lychee cultivars planted at Nambour in April 1977 

Year and parameter Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

1980 
Mean min. daily temperature ("C) 
Mean max. daily temperature ("C) 
Total monthly precipitation (mm) 
Total monthly pan evaporation (mm) 

1981 
Mean min. daily temperature ("C) 
Mean max. daily temperature ("C) 
Total monthly precipitation (mm) 
Total monthly pan evaporation (mm) 

1982 
Mean min. daily temperature ("C) 
Mean max. daily temperature ("C) 
Total monthly precipitation (mm) 
Total monthly pan evaporation (mm) 

1983 
Mean min. daily temperature ("C) 
Mean max. daily temperature ("C) 
Total monthly precipitation (mm) 
Total monthly pan evaporation (mm) 

1984 
Mean min. daily temperature ("C) 
Mean max. daily temperature ("C) 
Total monthly precipitation (mm) 
Total monthly pan evaporation (mm) 

Long-term average (25 years) 
Mean min. daily temperature ("C) 
Mean max. daily temperature ("C) 
Total monthly precipitation (mm) 
Total monthly pan evaporation (mm) 

Results drier and cooler; spring-early summer 1982, drier; and 
Trees established quickly and grew vigorously. Foliage winter 1983 and 1984, wetter and warmer than average. 
ground cover per tree increased from an initial 0.2 m2 in All cultivars produced their heaviest and first ap- 
1977 to 15 m2 by 1984. preciable crop in 198 1-82 (Table 2). In 1982-83, yields of 

Environmental conditions during fruit production were Bengal and Wai Chee were significantly higher than those 
close to long-term averages, with the following exceptions: of Gee Kee and Tai So, whereas in 1983-84 and 1984-85 
winter 1980, drier; winter 198 1, slightly drier; winter 1982, yields of Wai Chee were higher. The relative order for total 

Table 2. Marketable fruit yield (kghee)  of lychee cultivars planted at Nambour 
in April 1977 

Values are the means of eight trees. Means for each year followed by different letters 
are significantly different (P < 0.05) 

Cultivar 1980-81 1981-82 1982-83 1983-84 1984-85 Accumulated 
yield 

Bengal 2.5 2 8 . 5 ~  l l . 2 b  0.5a 0.5a 42.9 
Gee Kee 0.4 6.5a 1.8a 5.8b 0.6a 15.1 
Tai So 1.6 24.5bc 1.0a 0.2a 0 , l a  27.4 
Wai Chee 0.7 21.3b 14.5b 1 2 . 4 ~  L3.3b 62.2 



Table 3. Flushing, flowering and fruiting of lychee cultivars 
planted at Nambour in April 1977 

Values are the means of eight trees, with 30 replicate terminal 
branches recorded each year. Means for each year followed by a 

different letter are significantly different (Pt0.05).  

Year and cultivar Percentage of terminal branches: 
FlushingA FloweringA FruitingB 

1982-83 
Bengal 
Gee Kee 
Tai So 
Wai Chee 

1983-84 
Bengal 
Gee Kee 
Tai So 
Wai Chee 

1984-85 
Bengal 
Gee Kee 
Tai So 
Wai Chee 
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Table 4. Date of fruit set and harvest of lychee cultivars planted at Nambour in 

A Recorded at the end of fruit set. 
BRecorded at harvest. 

accumulated fruit yield was: Wai Chee > Bengal > Tai 
So > Gee Kee. Variation between trees was high when 
yields were low. 

In 1982-83, 1983-84 and 1984-85, a record was kept of 
flushing, flowering and fruiting of individual terminal 
branches in spring and summer (Table 3). Flowering was 
less (compared with Wai Chee) in Tai So in 1982-83, in 
Tai So and Bengal in 1983-84 and in Tai So in 1984-85. 
Fruiting was reduced in Tai So in 1982-83, in Tai So and 

Bengal in 1983-84 and in Tai So, Bengal and Gee Kee in 
1984-85. 

The relative order of fruit set and fruit maturity was: Tai 
So, Bengal, Wai Chee and Gee Kee (Table 4). The average 
dates of fruit set and harvest varied with year by 4 weeks, 
but only by a few days within branches of an individual 
tree or among trees of the same cultivar in the same 
year. 

Cultivars varied in fruit size, 'chicken tongue' 
(shrivelled or aborted seed), fruit weight composition and 
sugar content (Table 5). Bengal was more susceptible to 
fruit splitting, poor flesh recovery (during dry weather) 
and insect and bird attack than the other cultivars. 

Discussion 
The low yields from young lychee trees in subtropical 
coastal southern Queensland compare with yields ofup to 
30 kg from trees of similar ages in northern Queensland 
(E. C. Winston, unpublished data 1982) and northern New 
South Wales (D. J. Batten, personal communication 
1982). These cultivars were not biennial bearing, as is the 
case for cultivars in southern China (Chapman 1984). The 
highly variable yields from year to year (see also Paxton 
and Chapman 1980) reflected variations in seasonal 
weather conditions. 

The major problem of lychee growing in coastal 
southern Queensland is irregular and low yield because of 
poor flowering (warm wet winters promoting vegetative 
flushing) and poor fruit set and retention (hot dry windy 
springs inducing water stress). Lychee crops best in regions 
with cool dry winters and warm wet humid summers. 
Floral initiation in late winter (June-July) is promoted by 
cool temperatures (daily maximum t23 'C)  and moisture 
stress ((50mm rainfall per month), which induce 
vegetative dormancy (Menzel 1983; Chapman 1984). In 
1983, Bengal and Tai So flushed continuously during 
autumn and winter, and comparison of climatic data from 

April 1977 
Values are the means of eight trees. 

Cultivar 1980-81 1981-82 1982-83 1983-84 1984-85 

Fruit set 
Tai So 
Bengal 
Wai Chee 
Gee Kee 

Harvest 
Tai So 
Bengal 
Wai Chee 
Gee Kee 

2 Sept. 
16 Sept. 
23 Sept. 
30 Sept. 

12 Dec. 
22 Dec. 

1 Jan. 
8 Jan. 

14 Sept. 
21 Sept. 
28 Sept. 
5 Oct. 

29 Dec. 
7 Jan. 

18 Jan. 
25 Jan. 

14 Sept. 
20 Sept. 
14 Oct. 
21 Oct. 

11 Jan. 
15 Jan. 

1 Feb. 
8 Feb. 

9 Sept. 
16 Sept. 
10 Oct. 
17 Oct. 

28 Dec. 
10 Jan. 

1 Feb. 
7 Feb. 

15 Sept. 
22 Sept. 
29 Sept. 
15 Oct. 

27 Dec. 
10 Jan. 
31 Jan. 
6 Feb. 
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Table 5. Fruit quality of lychee cultivars planted at Nambour in April 1977 
Analysis based on 1 kg samples of ripe fruit harvested from eight trees in 1981-82. 

Cultivar Fruit Chicken Fruit Total Fruit Skin Skin Aril An1 Comments 
size seedA composition soluble shape colour texture texture flavour 
(g) (O/o fresh weight): solids 

Skin Seed Aril (Yo) 

Bengal 20.8 3.1 26.1 17.2 56.7 17.3 cone- bright very juicy very poor marketing type 
shaped red rough sweet 

GeeKee 14.6 81.3 21.1 6.3 72.6 18.9 round dark very juicy sweet poormarketingtype 
red rough (spicy) 

Tai So 18.7 13.3 19.0 15.5 65.5 17.0 egg- bright slightly firm sweet- poor marketing type 
shaped red rough acid 

Wai Chee 17.1 45.2 23.7 8.1 68.2 18.6 round strong smooth very sweet suitable for export 
red juicy 

AShrivelled or aborted seed. 

Nambour and the lychee-growing areas of China (Menzel 
and Paxton 1985) suggests that this was due mainly to 
heavy rainfall, although high temperature was probably 
another factor. 

Profuse flowering alone did not guarantee a high yield 
because flowers and'young fruitlets abscissed readily 
(Table 3). High temperatures, low humidities and strong 
winds have been implicated as the major reason for flower 
and fruit drop in lychee, since these factors lowered leaf 
water potential even when the soil was held close to field 
capacity (Menzel 1984; Menzel et al. 1986). It is not clear 
which factors are involved in reproductive failure because 
they are correlated in spring weather at Nambour. Other 
factors such as poor pollination (Menzel 1984), nutrient 
deficiencies (Menzel et al. 1983), competitive vegetative 
flushing (Menzel and Paxton 1985), pest damage (Rogers 
and Blair 1981) or disease (D. J. Batten, personal corn- 
munication 1985) may also be involved. 

The cooler and drier inland areas (e.g. Gayndah, 
Beenvah, Childers and Esk) provide better conditions for 
flower initiation than the coastal lowlands and subcoastal 
mountains in subtropical Queensland. Cultivars perform 
similarly at Maleny, Mt Tamborine and Nambour (C. M. 
Menzel and D. R. Simpson, unpubli~hed data 1984). 
Despite the slightly cooler days and much cooler nights at 
the elevated sites, the generally higher rainfall results in 
vigorous flushing of most cultivars during winter. Heavier 
textured soils at the mountain sites also reduce water and 
nutrient stress, with light applications ofwater or nitrogen 
resulting in vigorous vegetative growth. Fruit maturity is 
delayed at the elevated sites so that late cultivars (e.g. Wai 
Chee) are not harvested until March or April, thus con- 
siderably lengthening the production season. 

Late-maturing, less-vigorous cultivars appear to 
provide more consistent lychee production in coastal 
subtropical Queensland, as suggested by Paxton and 
Chapman (1980). Lower yields of Tai So and Bengal (early 
vigorous cultivars) were due to poor flowering and fruit 
retention (Table 5). Wai Chee was superior to Bengal and 
Tai So, however, only in years with warm wet winters or 
dry springs. Wai Chee was superior to Gee Kee mainly 
because of superior fruit retention. It is likely that the 
5 years of cropping recorded was inadequate to indicate 
differences in yield potential between all cultivars. 
Cultivars selected in Florida, Hawaii and Thailand may 
bear more regularly in our environment than the heavily 
selected Chinese cultivars, although recent experience 
(C. M. Menzel and D. R. Simpson, unpublished data 
1985) with some of these cultivars (Groff, Peerless, 
Amboina, Sampao Kaow and Kaloke Bai Yaow) indicates 
that not all are suitable for coastal areas. Cultivars with 
different maturity times should be tested in a range of 
environments to extend the production season. 

Market acceptance of lychee varies with cultivar 
(Chapman 1984). Only Wai Chee could be considered an 
acceptable marketing type and it is inferior to cultivars 
such as Souey Tung, Haak Yip, Kwai May Pink, Kwai 
May Red and Salathiel because it is very juicy. Fruit, 
however, will keep on the tree for up to 2 weeks after 
maturation. Tai So, Bengal and Gee Kee are poor 
marketing types because of small fruit, large seed, poor 
flesh recovery or unusual flavour. 

Hardman (1982) demonstrated that yields of less than 
40 kg/tree made lychee cultivation in northern Queens- 
land uneconomic. Regulation of the annual growth cycle is 
essential for cropping, since conditions favourable for 
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flushing are not always favourable for reproductive 
growth. Management factors influencing growth are water 
(Nakata and Suehisa 1969), nitrogen (Koen et al. 198 1) 
and cincturing (Young 1977). Investigations to improve 
production in southern Queensland should include: in- 
troduction of superior cultivars; evaluation of genotypex 
environment interactions; studies on the effects of 
irrigation and overhead misting on reproductive develop- 
ment; nitrogen nutrition and leaf flushing; and long-term 
effects of cincturing on tree health and fruit production. 

Conclusion 
Lychee yields in coastal southern Queensland over 5 years 
reflected seasonal weather conditions. Heaviest yields 
occurred in years with cool dry winters and warm wet 
humid springs, which promoted successful flowering and 
fruiting. Wai Chee, a late-maturing, low-vigour cultivar, 
yielded more consistently than Tai So, Bengal or Gee 
Kee. 
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