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Summary 
The ability ofAsyslasia intrusa BI. to establish 
and develop from seed was studied in labora
tory and greenbouse. The germination of 
A. inttusa seeds was highest (95%) at con
stant temperature of 300C. and was reduced 
slightly by moisture stress levels down to -5 
bars and further redueed by levels below -7 
to -12 bars. The pereentage of germination 
deereased with increasing of NaCI concentra
tion and no germination was observed in 
NaCI coneentration of 3000 ppmw. Germi
nation varied only Slightly aeross a pH range 
from 4to 7 but deereased sharply above pH 8 
or below pH 4. The length of light period was 
important in influencing germination; how
ever absence of light could be overcome by 
adding GA (3.0 x 10·' M) to germination 
medium. Maximum seedling emergencc re
sulted when seeds were planted at 2 em and 
gradually deelined with the increased seeding 
depth. 

Introduction 
Two species of Asystasia, namely A. coro
mandeliana Ness and A. intnlSa HI, are dis
tributed widely in Malaysia. They grow widely 
in rubber, oil palm and most coffee planta
tions in Peninsular Malaysia. A. inlmSa is 
prolific and highly competitive with most 
crops for plant growth resources. 
Rajaratnam el aL (1976) found that A. in
trusa has high N,P,K and Mg content in its 
leaves and exceptionally high K content in its 
stems and roots. Yield of oil palms can be re
duced by A. intrusa (Lee 1981, Teoh el aL 
1982). Coffee seedlings associated withA. in
trusa are seriously reduced in their growth 
(Chong 1985). 

A. intnlSQ reproduces by seeds and rooted 
branches. A single node CUlling (about 4 cm 
long) can produce new leaves and flowers 
(Lee 1985), and a mature A. inlnlSa plant 
usually produces a number of fruits which 
contain four seeds each. The ripe fruits usu
ally burst with considerable force, thus scat
tering the seeds 1 to 3 meters away from the 
mother plants (Lee 1981). 

Rajaratnam el aL (1976) has reported 
studies on the period of emergence to flower
iog and sprouting of stem cuttings. However, 
little is known aboutA. intnlsa seed germina
tion. To obtain this information, experiments 
were conducted to measure the effect of sev
eral environmental factors anA. intrnsa seed 
germination. 

Material and Methods 
Hand-harvested A . intnlSa seeds were ob
tained from an oil palm plantation near Ke
lang, Selangor. The seeds were removed 
from the fruits and were stored at room tem
perature until used in experiments. In all ex
periments, 50 seeds were placed on one sheet 
of What man No. 2 filter paper in a 9 cm petri 
dish. Filter paper was moistened with 5 ml of 
distilled water or the appropriate solution 
described for the pH, salinity and moisture 
stress experiments. Preliminary experiments 
indicated that fungicide seed treatment was 
not needed. Unless otherwise noted, germi
nation tests were conducted at 27°C for 12 h 
dark 1 12 h of light (175 l'E.m·'s· '). Seeds 
were considered germinated when the 
radicle attained 1 mm or more of length. 
Germination COunts were taken at 2 day 
intervals over 14-day incubation period. 

All dishes were arranged in randomized 
complete blocks with four replications. All 
experiments were repeated, and data were 
averaged over the two experiments. A germi
nation rate index was calculated by using the 
formula of Guneyli el al. (1969). 

Temperature effects on germination 
Germination experiments were conducted in 
a growth chamber at constant temperature 
of 15, 20, 25, 30, or 35°C and at alternating 
temperatures of 20/30 and 30/40"C. Con
stant and alternating temperature chambers 
provided 12 h each of dark and tight. 

Simulated moisture stress 
Moisture stress was simulated with solu

tions of mannitol (d-mannite) that would 
provide osmotic potentials up to -15 bars 
(Wilson 1979). 

Salinity 
The effect of increasing concentration of 
saIlS on germination was evaluated by incu
bating seeds in 0 to 3000 ppm NaCI as de
scribed by Wilson (1979). Five millilitres of 
the appropriate solution were used as a sub
strate moistening agent. 

Effect of pH on gem.ination 
Buffered pH solutions were prepared using 
0.1 M potassium hydrogen phthalate in com
bination with either 0.1 M HCI or 0.1 M 
NaOH to obtain solution pH levels of 3,4, 5 
and 6. A 0.025 M borax solution in combina
tion with 0.1 M HClto prepare solutions with 
pH levels of 7, 8 and 9. Germination test in 
peat soil extract with pH 3.2 was also carried 
out. 
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Lighl requirement 
Ught requirement was determined by com
paring germination in petri dishes wrapped in 
aluminium foil with those exposed to light 
(175I'E.m·'s·'). The germinator provided 8 h 
of exposure to fluorescent light and 16 h of 
dark. The effect of 3.0 x 10·' M GA was de
termined by wrapping petri dishes in foil and 
by adding GA to the germination medium. 

Depth of planting 
Seeds were planted in plastic trays at depths 
of 0, 1,2,3, 4 and 5 cm in peat soil collected 
from MARDI Research Station, JaJan 
Kebun, Kelang, Selangor. The trays were 
kept at 30°C on greenhouse benches and 
were alternately surface watered and subirri
gated. Fifty seeds were planted per depth and 
there were three replicates per treatment
depth. Final emergence counts were deter
mined 14 days after planting. 

Results and Discussion 

Temperature 
The optimum germination temperature was 
between 25 to 30·C (Table 1). Germination 
decreased at temperature above 30 or below 
25°C. At the end of incubation period a maxi
mum germination of 95% was recorded at 
30·C. This was followed by temperature at 25 
and 35·C with 90 and 59% germination, re
spectively. The germination of seeds could be 
observed after 48 h at 30°C, Germination 
was delayed and greatly reduced at 20"C 
while no germjnation had been observed af
ter 14 days of incubation at 15·C. The germi
nation rate index was highest at 25°C fol
towed by 30"C but reduced greatly at 20 and 
35°C. Germination ofA. intntsa seed was not 
enhanced by alternating temperature re
gimes. Final germination percentage after 
incubation at 20/30 and 30/40"C were 47 and 
64%, respectively. High temperature (35·C 
or above) is detrimental to the germination 
of many weed species. It is presumed that 
metabolic activities within the seed initiating 
germination take place above 20"C or below 
35°c' The results indicate that Asystasia has 
the capacity to germinate under a wide range 

Table 1. Effect of various temperature 
regimes on germination of A intrusa 
seeds in growth chambers after 14 days 
(± S.E.). 

Temperature 
C 

15 
20 
25 
30 
35 

20(30 
30/40 

Germjnation Germination 
(%) rate index 

o ± 0.0 0 
4 ± 1.0 0.1 

90 ± 1.3 16.5 
95 ± 0.6 13.2 
59 ± 1.8 4.6 
47 ± 6.2 4.9 
64 ± 2.3 5.5 
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of temperatures and that this may be one of 80 
the reasons for continuous emergence of this 
weed throughout the year. 

Moisture stress 
Germination of A. intnlSQ seed decreased 
when the water stress of the germination 
medium was greater than -5 bar (Table 2). 
No germination occurred at osmotic stress of 
-15 bars. Germination of9% was recorded at 
the most severe, simulated moisture stress of 
-12.0 bars. This observation suggests less in
fluence of moisture stress on A. inmlsa seed 
germination except under extreme condi
tions. Time required for germination pro
gressively increased with increasing osmotic 
stress. The decline in germination rale index 
at -7 bars, indicated that the rate of germina
tion slowed as osmotic stress increased from 
-710 -12.0 bars. Beucr moisture stress toler
ance during germination may help in the ger
mination and establishment ofA. intrusa. 

Table 2. Effect of osmotic stress in the 
germination media on germination 
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percen tage and germination rate index Figure 1. Effect of depth of seeding on percentage of emergence of A. inlrusa 
ofA. inlrusa seed (± S.E.). 

Osmotic stress Germination Germination 
(bar) (%) rate index 

0 93 ± 2.5 9.4 
-0.15 92 ± 2.8 9.4 
-0.50 91 ± 2.1 8.9 
-1.0 90 ± 1.9 8.8 
-1.5 84 ± 1.6 7.3 
-2.0 84 ± 1.6 7.0 
-3.0 81 ± 1.9 5.7 
-5.0 81 ± 4.8 6.0 
-7.0 36 ± 4.5 2.6 
-9.0 10 ± 3.4 0.5 
-12.0 9 ± 2.5 0.4 
-15.0 0 0 

Salinity 
The percentage germination of A. intrusa 
reduced with the increasing salinity (Table 
3). At 2,500 ppm of Nael, germination was 
17% and no germination at 3,000 ppm of 
NaCI was observed. Germination rate index 
reduced steadily with increasing Nae l con
centrations. The decline in germination rate 
index indicated that the rate of germination 
slowed with increasing NaCI concentrations. 
It should be noted that increased osmotic 
potential is not the only mechanism by which 
NaCI inhibits seed germination. The Na+ 
and Ct- ions exert a toxic effect on seed ger
mination beyond the influence of increased 
osmotic potential (Uhvits 1946). This species 
appears 10 be susceptible to higher salt con
centration_ In the field, this species is distrib
uted widely in West Johore (Lee 1985) which 
has a low salinity soil. Successful establish
ment of the seedlings would probably be hin
dered on only the most saline sites within its 
areas. Strongly alkaline soils have been 

shown to have Na+ concentration as high as 
550 ppm (Richards 1954). Such soil and soils 
with lower Na+ concentrations should not 
inhibit the germination ofAsystasia seeds.A. 
intrusa tolerated salt similar to sour 
paspalum, Paspalum conjugatum Bergius 
(Sahid 1985). 

Table 3. Effect of sodium chloride 
concentration on germination and 
germination rate index of A. inlrusa 
(± S.E.). 

Nael Germination Germination 
(ppm) % rate index 

0 60 ± 8.0 4.3 
500 52 ± 5.5 3.4 
1000 48 ± 6.1 3.0 
1500 31 ± 8.0 2.7 
2000 28 ± 5.8 2.9 
2500 17 ± 2.5 2.1 
3000 0 0 

Table 4. Effect of pH on germination of 
A. inlrusa seeds after 14 days (± 
S.E.). 

pH Germination Germination 
(%) rate index 

3 22 ± 1.0 2.6 
3.2 81 ± 1.0 11.2 
4 85 ± 0.7 12.4 
5 81 ± 2.8 12.2 
6 86 ± 0.4 13.8 
7 87 ± l.l 12.2 
8 79 ± 0.6 13.5 
9 2 ± 0.4 0.5 

Effect of pH on germination 
The optimum range for germination was be
tween pH 4 and 8 (Table 4). Germination de
creased at pH levels outside this range, with 
germination of22and 2% at pH 3 and 9. The 
rapid decline in percent germination suggests 
that germination of Asystasia is sensitive to 
pH extremes. Germination rate index was 
also lower for pH 3 and pH 9 than for the pH 
range from 4 to 8. In peat soil extract, the 
germination was 81 %_ The results clearly 
showed that Asystasia can germinate and es
tablish in soil with a wide range of pH values. 
Studying the effect of pH on germination al
lows inferences to be made concerning the 
adaptability of a species to a particular envi
ronment. The fact that seeds germinated rea
sonably well across the pH range of pH 4 to 8 
indicated that pH should not be a limiting 
factor for Asystasia germination and estab
lishment in most agricultural soils in Malay
sia. 

Light requirement 
Germination of Asystasia seeds was reduced 
in the dark as compared to germination in 
alternating dark and light (Table 5). Germi
nation in the alternating dark and light was 
52% as compared to 42% germination in the 
dark. Maximum germination was observed if 
GA was added into germinating media and 
then kept in alternating light and dark. Un
der this condition, the germination and ger
mination rate index was 76% and 6.6, respec
tively. 

Depth of planting 
Optimal seedling emergence occurred from 
seeds buried at depth of 2 cm, Ie. 78% of the 
seeds germinated for seed samples sown in 



Table 5. Effect of light or dark and gibbcrelic acid (GA) on germination and 
germination rate iodcxofA inIIusa seed (± S.E.). 

Treatment Germination 

(%) 
Germination 

rate index 

16h dark and 8h light 
16h dark, 8h light + 3.0 x JO·3 M GA 

Dark 
Dark + 3.0 x JO.3 M GA 

the pcat soil (Figure I). Emergence of the 
seedlings generally decreased with increasing 
depth of planting. The emergence of seed· 
lings reduced up to 42% for seeds which 
were buried 5 em in the soil. No seedlings 
emerged with planting depths greater than 5 
em. The percentage reduction of emergence 
of the seedlings at greater planting depths 
observed in the present studies is consistent 
with the earlier observations (Rajaratnam et 
al. 1976). The reduction in seedling emer· 
gence when A. intmsa seeds were buried in 
depth may be due to the effect that light 
oould not pcnetrate the soil. The absence of 
light was shown earlier to reduce seed germi
nation inA. intrusa. 

52 ± 5.5 
76 ± 4.5 
42 ± 3.5 
50 ± 3.4 
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