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Summary   Asiatic knotweed (Reynoutria japonica 
Houtt. synonyms Fallopia japonica (Houtt.) Ronse De-
craene, Japanese knotweed) and white bryony (Bryonia 
cretica subsp. dioica (Jacq.) Tutin) are difficult to 
control perennial weeds that die back in winter and re-
grow in spring. Usually R. japonica is associated with 
water but can spread to dry land. It has an extensive 
network of rhizomes and is propagated vegetatively by 
movement of rhizome fragments. It will regrow from 
pieces as small as 10 mm provided a node is present. 
B. cretica grows in drier areas, has a large tuberous 
root which can weigh several kilograms, and is propa-
gated by seed. Studies carried out in a glasshouse on 
container-grown plants tested the efficacy of several 
control methods and investigated regrowth potential 
of vegetative parts. Effective control treatments for R. 
japonica were imazapyr applied by foliar spray or soil 
injection, and cut stem application of picloram. For B. 
cretica foliar application of glyphosate or imazapyr 
were effective as were soil applications of picloram. 
However, to control this weed it may be sufficient to 
simply cut the top or crown off the root, leaving the 
remainder in the ground to rot.
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INTRODUCTION
Like other recently colonised island nations, New Zea-
land has serious problems with many introduced plant 
species. Although its agricultural industry is based 
entirely on introduced plants, many of the adventive 
plants are a threat to agriculture, the environment, or 
natural heritage. Currently there are 2301 plant species 
listed as naturalised in New Zealand (Anon. 2005). Of 
these about 200 are listed by various agencies as being 
unwanted. Asiatic knotweed and white bryony are two 
such weeds that, although of limited distribution, are 
difficult to control.

Reynoutria japonica was introduced into the 
United Kingdom as an ornamental plant but was also 
used for livestock fodder and erosion control. The spe-
cies is indigenous to Eastern Asia but appears to have 
been introduced into New Zealand via Europe and pos-
sibly for the same reasons. The plant is a rhizomatous 
perennial producing dense stands of multistems up to 

3 m tall. Its favoured habitats are drains, marshes and 
riverbanks but, once established, it will grow in dry 
locations and pastures. The species is dioecious and 
plants in New Zealand are only female, however it 
can interbreed with related species and produce fertile 
hybrids (Webb et al. 1988). In this country reproduc-
tion is entirely vegetative and waterways are one of 
the main vectors for dispersal. 

Bryonia cretica is a summer-growing, perennial 
vine that can climb to 6 m and has a large, fleshy 
tuberous root. It can smother small trees and shrubs 
and exclude most plant species in a similar manner to 
old man’s beard (Clematis vitalba L.). It is reported 
overseas as dioecious, yet all the New Zealand plants 
appear to be hermaphrodites (C. Ogle pers. comm.). It 
is a prolific seeder with one to three seeds in a small 
red berry; the main vectors for dispersal appear to be 
birds or small mammals. All parts of this plant are 
poisonous (Geoffrion 2000).

This paper reports on studies that investigated 
their ability to regrow from plant material remaining 
after manual removal of top growth, as well as other 
control options for these two weeds.

MATERIALS AND METHODS
Several studies were carried out in glasshouses on 
Ruakura Research Centre over the summer of 2005/06. 
The well-ventilated glasshouses were only a few 
degrees hotter than ambient during the day. There 
was no night heating or auxiliary lighting during this 
time. Plants were maintained with regular overhead 
irrigation, with manual adjustment if required. All 
pots received supplementary nutrients (NPK + trace 
elements) on a weekly basis. 

Experiment 1: Control of R. japonica   Rhizome 
fragments were collected fresh from the field and 
planted individually into 150 mm diameter pots using 
commercial potting mix (Daltons, 70% composted 
bark, 30% pumice) on 6 September 2005. All frag-
ments were cut to 110 mm length and weighed. The 
plants were grown until they were 300–500 mm tall 
before treatments were applied on 1 November 2005. 
The treatments (Table 1) were replicated on five 
plants and involved a number of different application 
techniques. For Treatments 2 and 3, neat glyphosate 

Control of the environmental weeds Reynoutria japonica and Bryonia cretica

 T.K. James1,  A. Rahman1 and  A.I. Popay2

1 AgResearch, Ruakura Research Centre, Private Bag 3123, Hamilton, New Zealand
2 Department of Conservation, PO Box 112, Hamilton,  New Zealand



196

Fifteenth Australian Weeds Conference

(Roundup Renew™) was painted the length of the 
midrib on one or two leaves using a 10 mm wide artist’s 
brush. Treatments 4 to 7 were foliar spray applications 
of glyphosate at different concentrations and applied 
to wet all leaves but avoid runoff. For Treatments 8 
and 9 plant stems were cut off at 50 or 200 mm and a 
single bead (0.1–0.15 mL) of picloram gel (Vigilant™) 
placed on the freshly cut stem (Ward and Henzell 
2003). For Treatments 10 to 12 neat imazapyr (Arse-
nal™) was injected directly into the soil adjacent to 
the rhizome in quantities of 1, 4 or 8 mL. Treatments 
13 to 16 were foliar applications of imazapyr applied 
as for glyphosate. Treated plants were scored for dam-
age to top growth on several occasions and were only 
given a 100% score if the entire stem had collapsed 
and rotted to ground level.

Experiment 2: Effect of rhizome size   This ex-
periment was similar to Experiment 1 except that the 
treatments (Table 2) were applied to R. japonica plants 
grown from rhizome fragments of differing sizes. 
The treatments were a subset of those in Experiment 
1 and were applied on the same day. Small rhizome 
fragments ranged from 1.98–3.64 g and plants were 
from 150–380 mm tall at treatment. Medium rhizomes 
weighed 5.33–11.11 g and plants were 230–470 mm 
tall while the large rhizomes weighed 18.06–33.53 g 
and the plants were 400–680 mm tall at the time of 
treatment.

Experiment 3: Regrowth of rhizome fragments   
This experiment was carried out with fresh R. japonica 
rhizome material collected from the field. On 8 Sep-
tember 2005, rhizomes were cut into lengths of 10–50 
mm with or without a node present and weighed. Ten 
replicates of each were placed in trays in damp ver-
miculite. Rhizomes were removed when they sprouted 
and after three months all remaining fragments were 
assessed for decay. 

Experiment 4: Control of B. cretica   Tuberous roots 
were collected fresh from the field and planted into 
450 mm cube crates using Dalton’s potting mix on 12 
September 2005. All roots were individually weighed. 
The plant shoots were grown up 1 m stakes before 
treatments were applied on 1 November 2005. The 
treatments (Table 3) were replicated on five plants 
and involved a number of different application tech-
niques. For Treatments 2 to 4 the top of the tuberous 
root was sliced off about 20 mm below ground and 
no further treatment applied. For Treatment 5, 10 g 
of picloram prills (Tordon 2G™) were placed around 
the emerging stem. Treatment 6 combined the two 
previous treatments with picloram prills placed on 

top of the cut root. For Treatment 7, neat glyphosate 
was painted the length of the midrib on a single leaf 
using a 10 mm wide artist’s brush. Treatments 8 and 
9 were foliar applications of glyphosate or imazapyr, 
applied with a pressurised sprayer until the leaves 
were wet but avoiding runoff. For Treatment 10 neat 
imazapyr was injected directly into the soil adjacent 
to the root. The assessment method was similar to that 
for R. japonica.

Experiment 5: Regrowth of B. cretica root and 
stem fragments   This experiment was carried out 
with fresh roots and stems on 22 September 2005. 
The tuberous roots were cut into circular fragments 20 
mm long while thinner roots were cut into 10–150 mm 
lengths. The tuber fragments were planted into pots 
containing potting mix and kept moist while the root 
lengths were laid out in trays and covered with damp 
vermiculite. Whenever the root material sprouted it 
was removed and after six months all remaining mate-
rial was examined for decay. The stem material was 
treated in the same way as the thin root pieces.

RESULTS
The R. japonica plants treated in Experiment 1 re-
sponded quite differently to the various treatments 
(Table 1). At 29 days after treatment, foliar-applied 
glyphosate had given 50% defoliation while foliar- and 
soil-applied imazapyr had caused nearly 100% defolia-
tion. By the time of the final assessment (135 days) 
only imazapyr and picloram had given 100% control, 
although leaf painting with glyphosate was nearly as 
effective as these two treatments and noticeably better 
than most foliar glyphosate treatments. Root weight 
and node number showed no correlation with percent 
control at any stage. 

In Experiment 2, however, the glyphosate-painted 
leaf treatment was significantly better than foliar ap-
plications on the plants grown from smaller rhizome 
fragments for the first 100 days after treatment (Table 
2). Overall this treatment was less effective than the 
imazapyr treatments.

Experiment 3 showed that R. japonica regrew 
readily from even small root fragments providing the 
fragment contained a node. Regrowth from rhizome 
fragments with nodes was 70% for the 10 mm lengths 
and 90% for the 20, 30, 40 and 50 mm lengths. There 
was no regrowth from any of the rhizome fragments 
without nodes up to 40 mm, with all but one 40 mm 
fragment decaying within three months. Of the 50 mm 
fragments with no nodes three managed to sprout, a 
further two formed calluses but no roots or shoot, 
two showed no sign of activity and the last three had 
decayed.
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The results for control of B. cretica (Experiment 
4) are presented in Table 3. These show that plants 
were quickly and readily controlled by all the treat-
ments evaluated. Examination of roots 43 days after 
treatment revealed that all those treated with herbicide 
(Treatments 5 to 10) had completely rotted while roots 
from the cut only treatment (Treatments 2 to 4) were 
dormant, that is they had neither decayed nor shown 
any signs of regrowth. By 135 days after treatment 

however, the roots in the cut only treatments had also 
decayed.

In Experiment 5 no regrowth was observed from 
any of the B. cretica tuber portions or root fragments, 
other than from the crown portion of the tuber. Re-
growth from the stem material was variable (10–60%) 
with no clear indications of minimal length or other 
requirements. 

Table 1.   Rhizome weight and number of nodes at planting, and percent control of R. japonica in Experiment 1.

Tr.
no.

Treatment Rate Method Root wt
(g)

No. of
nodes

Percent control of top growth

29 dat 73 dat 100 dat 135 dat

1 untreated – – 4.36 4.0 0 0 0 0

2 glyphosate neat paint 1 leaf 6.58 4.4 66 70 83 92

3 glyphosate neat paint 2 leaves 4.50 4.2 85 73 88 97

4 glyphosate 0.5% foliar 7.62 4.8 49 63 79 74

5 glyphosate 1.0% foliar 4.56 4.0 46 59 72 68

6 glyphosate 2.0% foliar 5.64 4.0 48 75 70 85

7 glyphosate 4.0% foliar 6.23 4.2 56 73 83 90

8 picloram 0.15 mL cut 50 mm 4.25 5.2 88 97 96 99

9 picloram 0.15 mL cut 200 mm 4.98 4.4 83 96 96 100

10 imazapyr 1 mL soil injection 4.28 5.4 95 100 100 100

11 imazapyr 4 mL soil injection 3.80 4.2 97 100 100 100

12 imazapyr 8 mL soil injection 3.97 5.0 98 100 100 100

13 imazapyr 0.5% foliar spray 3.77 4.4 90 97 98 99

14 imazapyr 1.0% foliar spray 4.67 3.6 86 97 98 100

15 imazapyr 2.0% foliar spray 6.32 4.2 84 96 98 100

16 imazapyr 4.0% foliar spray 5.94 3.6 94 99 99 100

LSD (P <0.05) 3.271 2.6 16.8 10.5 10.6 11.8

Table 2.   Rhizome weight and number of nodes at planting, and percent control of R. japonica in Experiment 2.

Tr.
no.

Treatment Rate Method Root wt
(g)

No. of
nodes

Percent control of top growth

29 dat 73 dat 100 dat 135 dat

1 untreated – – 2.67 3.2 0 0 0 0

2 glyphosate neat paint on leaf 2.65 3.0 58 61 73 66

3 imazapyr 1 mL soil injection 2.76 2.4 92 100 100 100

4 imazapyr 0.5% foliar spray 2.58 3.2 70 97 99 100

5 untreated – – 8.92 4.6 0 0 0 0

6 glyphosate neat paint on leaf 7.96 4.6 54 58 72 72

7 imazapyr 1 mL soil injection 8.32 4.0 91 99 99 100

8 imazapyr 0.5% foliar spray 6.93 5.0 57 89 91 95

9 untreated – – 21.57 4.2 0 0 0 0

10 glyphosate neat paint on leaf 24.66 5.6 46 40 56 64

11 imazapyr 1 mL soil injection 24.79 5.0 92 99 100 100

12 imazapyr 0.5% foliar spray 25.68 5.4 52 78 94 99

LSD (P <0.05) 4.706 1.9 9.7 6.7 6.5 12.1
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DISCUSSION
There is little reliable published information on many 
environmental weeds and these two are no exception. 
R. japonica is a serious weed in parts of the United 
Kingdom with some control measures reported, but 
for B. cretica there is very little published work. In 
New Zealand, and elsewhere, local authorities have 
produced information sheets on these weeds, but these 
contain mostly anecdotal information.

Reynoutria japonica proved difficult to control 
even under optimal growth and environmental condi-
tions and using container-grown plants. Many of the 
treatments acted slowly, taking several months to com-
pletely kill all the top growth (Table 1). Imazapyr as 
a soil injection was the exception, with this treatment 
controlling all plants within 73 days. However, rates 
used were high and lower soil injection rates should 
be further evaluated. Although glyphosate applied at 
5 L ha-1 has been reported as a control agent (Stensones 
and Garnett 1994), it was the least effective of the 
herbicides investigated here. The size of the rhizome 
fragments also had a significant effect with some treat-
ments showing less activity on larger fragments. This 
could indicate reduced efficacy in the field where the 
rhizomes will be largely intact and the effects greater 
than was found in the study plants.

The findings from the B. cretica experiments are 
in some conflict with published information sheets 
(Anon. 2003) and anecdotal evidence. While it has 
been suggested that B. cretica is tolerant to most her-
bicides and resprouts prolifically from tuber and root 
fragments, our results demonstrated that this weed 
does not readily grow from either small or large root 
fragments but from the crown of the tuberous root only. 
Also, it was found that B. cretica is susceptible to piclo-
ram, imazapyr and glyphosate. Although the plants 
were container grown, with less well-developed root 

Table 3.   Initial root weight and percent control of B. cretica in Experiment 4.

Tr.
no.

Treatment Rate Method Root wt
(g)

Percent control of top growth

15 dat 29 dat 73 dat

1 untreated – – 66 0 0 0

2 slice root – slice off root 227 100 100 100

3 slice root – slice off root 11 100 100 100

4 slice root – slice off root 48 100 100 100

5 picloram 10 g prills around plant 50 55 92 100

6 slice/picloram 10 g combine Trs 2 and 5 310 100 100 100

7 glyphosate neat paint on leaf 324 39 95 100

8 glyphosate 2.0% foliar 28 54 100 100

9 imazapyr 2.0% foliar spray 20 50 99 100

10 imazapyr 4 mL soil injection 565 59 100 100

LSD (P<0.05) – 16.8 8.1 8.6

systems and were treated under optimal conditions, 
the ease with which they were controlled indicates 
that chemical control should be a potential option in 
the field and needs to be evaluated further.
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