
































Chapter 9 

Acacia mearnsii Provenance Trials in the People's 
Republic of China 

Gao Chuanbi 

Abstract 
Provenance trials of Acacia mearnsii were established in the central and southern districts of 

subtropical zones in the People's Republic of China. Imported seed from Australia, South 
Africa and Brazil were compared with a number of local provenances. Some of the trials suffered 
heavy loss due to drought or disease. Available early results have shown marked differences 
amongst provenances in many growth characteristics. Several newly introduced seed lots have 
performed better than the local seedlots in height and diameter. Surprisingly all local 
provenances had first flowering at 18 months after planting but none of the newly introduced 
provenances did so at the same age. 

Introduction 

Acacia mearnsii is a fast-growing, mUltipurpose tree 
species. Its bark is a superior source of condensed 
tannin extracts. Its wood is used for mine props, 
furniture manufacture and fuelwood. The species is 
especially suited for eroded hillsides because the 
trees grow fast and develop symbiotic root nodules 
capable of fixing atmospheric nitrogen, thus 
improving soil fertility. 

The species was introduced into China in the early 
1930s, and has been planted in the central and 
southern districts of the subtropical zone (looN, 
I 10° E). The planting areas range from sea level to 
about 1500 m. The climatic and soil conditions vary 
greatly among the planting areas. Therefore, 
selection of suitable provenances is essential to 
achieve the best results. 

The seed of A. mearnsii used in the early plantings 
in China was commercial seed, of unknown 
Australian origin, imported frorr: several countries 
including Indonesia, Japan, Kenya, Algeria, 
Netherlands, France and Australia. The seed being 
used in the current plantings has been collected from 
these earlier plantations. Special problems in the 
development of A. mearnsii plantations in China 
are the availability of large quantities of improved 
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seed and frost-resistant provenances for planting in 
the cooler areas where land is available. 

In order to select suitable seed sources for planting 
in China, provenance trials of this species have been 
established as a collaborative ACIAR-supported 
project between CSIRO Division of Forestry and 
Forest Products and the Research Institute of 
Subtropical Forestry, Chinese Academy of Forestry. 
The trials were established in 1986-87 in the main 
black wattle-growing areas in Fujian, Jiangxi, 
Zhejiang and Guangxi provinces. The main aim of 
this chapter is to report the results of a nursery 
experiment at Changtai County, Fujian Province, 
and a provenance trial established at Ganzhou, 
Jiangxi Province. 

Materials and Methods 

Trial Locations 
Six trials were established in the main black 

wattle-growing regions as follows: 
(I) Chenxiang Tree Farm, Changtai County, Fujian 

Province (24°49' N,II7°52' E,19 m); 
(2) Experimental Field of Fujian Forestry College, 

Nanping City, Fujian Province (26°39'N, 
I18°IO'E,127 m); 
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Acacia mearnsii provenance/progeny test and seedling seed orchard established in March 1988 
near Zhangzhou, Fujian Province, People's Republic of China. Some of the staff (top) 
associated with the establishment of the trial, and (bottom) display sign at the planting site. 
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(3) Hubian Horticultural Farm, Ganzhou City, 
Jiangxi Province (25°21'N, 114°50 ' E, 123 m); 

(4) Kongtian Tree Farm, Anyuan County, Jiangxi 
Province (25°59 ' N, 115°20 ' E,266 m); 

(5) Forestry Institute of Hechi District, near 
Nandan, Guangxi Autonomous Region 
(24°49 ' N, 107°41'E,697 m); and 

(6) Subtropical Crop Institute, Wenzhou City, 
Zhejiang Province (28°01 ' N, 120°40 ' E, 50 m). 

In the above locations, annual mean temperature 
is between 17 and 21°C. Absolute minimum 
temperature ranges from -2.5 to -7 .9°C. Mean 
annual rainfall ranges from 1100 to 1700 mm. Booth 
(see Chapter 4) has provided a climatic match 
between Ganzhou (the main trial site in this paper) 
and similar areas in Australia (see Fig 2 in 
Chapter 4). Location of trial sites is indicated In 

Fig. I of Chapter I. 

Seed Material 
Twenty-four provenances (two from South 

Africa) were imported from Australia but only 18 
were used in the trials . In addition, one provenance 
from Brazil and six from the main black wattle­
growing regions in China were included for 
comparison. Details of the seed sources used in the 
trials are given in Table I. 

Site Preparation 
The planting sites were ploughed and planting 

holes were dug (60 x 40 x 40 cm) . Before planting, 
12.5 kg of organic soil, 100 g phosphorus and 50 g 
of nitrogen fertiliser were placed into each planting 
hole. 

Trial Design and Layout 
Nursery Experiment 
A nursery experiment was conducted at 

Chenxiang using randomised complete block design 
with three replicates consisting of 100 seedlings 
each. 

Field Plantings 
Seedlings were raised in black polythene tubes 

(20 x 12 cm) with seeds being soaked in 95°C water 
prior to planting. The trial design was a 5 x 5 
balanced incomplete block with six replicates and 
25 (5 x 5) trees per plot. Spacing was 2 x 2 m. Two 
weeding operations were conducted during the first 
year after planting, followed by a dressing of 
nitrogen just after the first weeding . 

Measurement and Analysis 
At nursery stage (6 months after germination) 

seedling height, diameter at root collar and biomass 
were assessed. 

Table 1. Details of the seed sources of Acacia mearnsii used in the provenance trial in China. 

Seedlot 
Location 

No . of Lat Long Alt 
no. parent trees S' E (m) 

14394 Candelo, NSW 13 36°45' 149°40' 80 
14395 Lake George, NSW 7 35 ° 15 ' 149°20' 700 
14397 Bodalla, NSW I1 36°08 ' 150°05 ' 75 
14398 N Batemans Bay, NSW 10 35°42 ' 147° 15' 40 
14416 Dargo, VI C 3 37°28' 147° 15' 200 
14725 NE of Bungendore, NSW 12 35° 12' 149°32' 760 
14769 Googong Rsvr , NSW 12 35 °29' /49 ° 16' 670 
14770 Polacks Flat Ck, NSW 6 36°39' 149°35 ' 260 
14771 S of Cooma, NSW 9 '36°28' 149°01 ' 940 
14922 NW of Braidwood, NSW 12 35° 15' 
14923 S of Bombala, NSW 13 37°09' 149°20' 500 
14924 Merimbula, NSW 7 36°55' 149°54' 
14925 Blackhill Reserve, VIC 6 37° 12' 144°28' 500 
14926 Omco Highway, VIC 9 37" 10' 147 °45' 300 
14927 Sth. Gippsland, VI C 7 37"44' 146°51 ' 100 
14928 Cann R & Orbost, VI C 5 37°34' 148°28' 100 
15087 Harding Natal , S Africa Unknown 30°35 ' 129°51 ' 932 
15088 Natal, S Africa Unknown 29°32 ' 30°28 ' 838 
C Ganzhou CHINA 25 °21 ' 114°50 ' 100 
C21 Wenzhou, CHINA 28 °01 ' 120°40' 50 
C22 Gllangnan, CHINA 23 °50 ' 105 ° 10' 1540 
C23 Gallzhou, C HINA 25 °50' 114°50' 123 
C24 Sichllan, CHINA 31 °56' 107" 14' 690 
C25 Yllnnan, CHINA 24 °20' 103 °20' 1600 
20 Brazil Unknown 

'Latitude N for Chinese seedlots. 
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In the field trials, measurements were made of 
height and diameter at breast height at 18 months 
after planting. Dieback and first flowering were also 
recorded. Analyses of variance were performed for 
nursery results at Chenxiang Tree Farm, and field 
data recorded at Ganzhou. 

Results 

Nursery Experiment at Chenxiang Tree Farm 
The results obtained from the nursery experiment 

are summarised in Table 2. There were marked 
differences between provenances in height, diameter 
at root collar and biomass of seedlings. The best 
provenances at the nursery stage were two South 
African provenances (S 15087, S 15088) and two 
Australian ones (SI4725 from Bungendore and 
SI4395 from Lake George, both from New South 
Wales). The worst provenances included seed from 
Polacks Flat Creek, NSW (SI4770), Bombala, 
NSW, (SI4923) and local seed from Wenzhou (C21). 
Seed from Brazil also performed poorly. 

Field Trial at Hubian Horticultural Farm, 
Ganzhou 

Some of the trials suffered heavy losses as a result 
of drought and disease after they were planted in 
the field. The results presented here are thus limited 
to those obtained from the trials at Hubian 
Horticultural Farm, Ganzhou. 

Provenances of A. mearnsii varied considerably 
in height and diameter (Table 3). There were 
significant differences amongst provenances. 
Several provenances attained 3 m in height and over 
2 cm in diameter at breast height. These included 
two local seed lots (C21, C24), six Australian 
(S14397 Bodalla, SI4398 Batemans Bay, S14725 
Bungendore, S14771 Cooma, S14922 Braidwood, 
SI4925 Blackhill Reserve), two South African 
(S 15087, S 15088) and the one Brazilian. 

One local provenance (C22) from Guangnan was 
the poorest in height and the second poorest in 
diameter. Two Australian provenances from New 
South Wales (S14769 Googong, SI4924 Merimbula) 
were also growing slowly in both height and 
diameter. 

Table 2. Mean height, diameter at root collar and biomass of seedlings of A. mearnsii at 6 months of age in a nursery 
experiment at Chenxiang Forestry Farm. 

Seedlot 
Provenance location 

Height Diameter 
Biomass 

no. (cm) (cm) 

14394 Candelo, NSW 16.9 0.3 1.1 
14395 Lake George, NSW 22.9 0.3 1.5 
14397 Bodalla, NSW 16.4 0.2 1.0 
14398 N. Batemans Bay, NSW 19.5 0.3 1.9 
14416 Dargo, VIC 21.3 0.3 1.3 
14725 NE Bungendore, NSW 21.8 0.3 1.6 
14769 Googong Rsvr, NSW 11.8 0.2 1.1 
14770 Polacks Flat Ck, NSW 8.1 0.2 0.8 
14771 S. Cooma, NSW 11.5 0.2 0.9 
14922 NW Braidwood, NSW 16.1 0.2 1.0 
14923 S. Bombala, NSW 9.8 0.2 0.9 
14924 Merimbula, NSW 20.7 0.3 1.4 
14925 Blackhill Reserve, VIC 17.3 0.2 1.2 
14926 Omeo Highway, VIC 18.7 0.2 1.1 
14927 S. Gippsland, VIC 18.0 0.2 1.4 
14928 Cann R & Orbost, VIC 13 .0 0.2 1.0 
15087 Harding Natal, S. Africa 22.6 0.4 2.8 
15088 Natal, S. Africa 25.7 0.3 2.0 
C Ganzhou, China 12.3 0.2 0.9 
C21 Wenzhou, China 11.5 0.2 0.9 
C22 Guangnan, China 14.7 0.2 1.2 
C23 Ganzhou, China 17.1 0.2 1.1 
C24 Sichuan, China 20.5 0.2 0.8 
C25 Yunnan, China 17.7 0.2 1.6 
20 Brazil 13.2 0.2 1.3 

General Mean 16.8 0.2 1.3 
Least significant difference (.05) 4.3 0.06 0.5 

F-test (.001) 8.9'" 4.3'" 3.2-'-
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