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Summary 

The post-emergence herbicides 2,2-
DPA, 2,4-D, paraquat, PCP, MSMA 
and glyphosate were sprayed along the 
base of leucaena (Leucaena /euco
cepha/a (Lam.) de Wit cv. Peru) 
plants from 6 to 14 weeks after plan
ling. 

The 2,2-DPA/2,4-D mixture and 
glyphosate had unacceptably severe ef
fects on plant production. MSMA 
caused some stunting of young plants 
but did not depress yield. PCP failed to 
kill either weeds or leucaena. Paraquat 
had no adverse effect on leucaena but 
failed to provide adequate weed control 
at the rate tested. Further work on 
paraquat is warranted. 

Introduction 

Leueaena (Lelleaena lell coeephala 
(La m.) de Wit ev. Peru) has the poten
tial to provide a high quality protein 
supplement for ca ttle grazing native 
pas tures wh ich are dominated by either 
forest blue grass (Bothrioehloa bladhii 
(Retz.) S. T. Blakel or black spear 
grass (Heteropogon cOll tortlls (L. ) 
Roem. and Schult. ) in south -eastern 
Queensland (Addison, 1974; Shaw and 
Bi sset, 1955). However, because of its 
slow early growth , leucaena is very 
susceptible to competition from weeds 
(T akahashi and Ripperton, 1949; Hill , 
1970). Similar slow es tablishment has 
been observed on the basa lt-derived 
clay so ils of the Central Burnett reg ion 
of Queensland (Cooksley , 1974a). 
Hand weeding (Shaw, 1965; Cooks
ley, 1974b) and mecha nica l cultiva 
tion can control weed growth; 
however, disadvantages exis t, particu
larly during protracted wet periods. 

Weed growth reduction has been 

obtained by the use of pre- plant 
incorporated triflurali n wi thout any 
increase in leucaena yield (Cameron. 
197 1; Cooks ley, 1974b). 

The present study inves tigates the 
tolerance of leucaena to s ix herbicides 
applied post-emergence as di rected 
sprays to the base of leucaena plants 6 
to 14 weeks after sowing. In one ex 
periment. observations were made on 
the effects of two of these herbicides on 
a weed population dominated by 
urochloa grass (Uroehloa pallieoides 
Beauv.) a nd black pigweed (Trian
thema porllllaCfIs trum L. ) 

Materials and methods 

Three trials were conducted at 'Brian 
Pastures ' Pasture Research Station, 
Gay ndah (25°39 ' S, 151 °47' E; alti
tude 130 In ; mean annual ra infa ll 
735 mm). The brown clay soil had a 
moderately self-mulching surface and 
was described as a Ug 5.32 (Northcote, 
197 1). The dominant plants were black 
pigweed and urochloa grass. 

Leucaena seed was treated to ensure 
max imum germina tion (Cooks ley, 
1979) and inoculated with Rhizobium 
C B 8 1 prior to sowing at a depth of 4 to 
6 em with a cone planter (Fletcher, 
1970). Row spacings of 2 m, 1.08 m 
and 2 m were used with inter- row seed 
spaces of 0.08 m, 0.08 m and 0. 1 m for 
trials I, 2 and 3 respectively. Leucaena 
morta lity and hand thinning had in
creased the distance between leucaena 
plants to 0.3 m, 0.3 m and 0.35 m 
respectively when the herbicides were 
applied. Datum plot areas were 28 m', 
10.8 m' and 10 m' respectively. 

Herbicides were applied at the 
following rates (kg a.i . ha - ' ): paraquat 
(0.4), PC P (2.0), MSMA (4.0) and a 
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mi xture of 2.2- DPA ( 10.0) wi th 2.4 -0 
( 1.0) each diluted with water and 
sprayed at 500 L hac' , while glyphosate 
( 1.0) was d iluted with water and 
sprayed at 200 L ha-' . The herbicides 
were applied using a boom spray with 
nozzles fi tted with Rega even spray fl at 
fa n tip number 8 00 I E for the 
glyphosate herbicide and number 
8 003 E for the remain ing herbicides 
and sprayed a t a pressure of 200 kPa. 
The nozzles were spaced to spray ver
tica lly downwards and to allow an un
sprayed strip 5 to 8 em wide along the 
leucaena row. 

T he first two experi ments cons isted 
of completely randomized blocks each 
with three replicates and with all plots 
hand weeded . The third experiment 
was also a randomized block des ign 
but replicated five times and only two 
treatments were hand weeded. Trials 
were sown on 14 November 1973, 6 
October 1974 and 5 November 1976. 
Herbicides were applied at various 
times between 6 and 14 weeks after 
sowing. Leucaena emergence occurred 
wi th in 2 weeks of sowing. 

Leucaena plants were harves ted at 
ground level in trial I and edible 
leucaena ((eaves, flowers, pods, and 
stems having a diameter of less than 
5 mm) was harvested in trials 2 and 3 
from each da tum area. In trial I , a 
number of leaves was measured and, in 
tria l 3, plant height was measured. 

Leucaena plant populations were 
variable between datum areas, hence 
yields per plant and not yields per 
square metre are presented. Analys is of 
variance was used to test the effect of 
herbicide treatments. The L. S.D. were 
only applied if the 'F' tes t was 
significant (P < 0.05). 

Results 

Experiment 1 When applied at 8, 10, 
12 or 14 weeks after sowing, paraquat 
had little effect on the growth of 
leucaena plants harves ted 16 weeks af
ter planting (Table I) . However, the 
2,2-0PA and 2,4 -0 mi xture s ignifi
cantly retarded growth especially when 
applied at 8 weeks of age. Only a few 
leucaena plants died between weeks 8 
and 16 with no pattern between treat
ments. 

Experiment 2 Neither pa raqua t. 
PCP, nor MSMA applied at 7. 9, 
II or 13 wee ks after planting affected 
the yields (mean 25.7 g plant- ') or sur
vival of 15-weeks-old leucaena plants. 
Foliage accidentally sprayed with 
paraquat died but the rest of the plant 
was unaffected. PC P had no effect on 
foliage. MSMA caused some leaflets to 
develop a reddish tinge and stunted 
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Table 1 Effects of 2,2-DPA/2,4-D and paraquat on the yield and number of 
leaves of weeded leucaena plants at 7 March 1974, 16 weeks after planting (trial J) 

Tredment Rate Application Number of Leucaena 
(kg h.-I) time leaves ovend?, 

(weeks after weight 
planting) (g ptanfl) 

2,2-DPA/2,4-D lOl l 8 12 a 19.5 
10/ 1 10 17 b 24.0 
10/1 12 17 b 20.0 
lOl l 14 18 be 22.0 

paraquat 0.4 8 20 e 26.7 
0.4 10 19 be 23 .9 
0.4 12 20 e 23.7 
0.4 14 18 be 33 _5 

unsprayed 
control 19 e 29.2 

IThe mean wei,ht of the paraquat sprayed leucaena (21.0 & plant-I) was sisnificanlly heavier than the mean weishl of the 
2.2-0PA/2.4-0 sprayed lalcaena (21.4 S plant-I) 

Numbers followed by. common leiter are not significantly (P >0.05) different. 

Table 2 Effect of paraquat, glyphosate. and hand weeding on leucaena survival, 
height and yield on 13 May 1977. 27 weeks after planting (trial 3) 

Treatment Rate Application Leucaena Oven dry 
(kg hal) time Survival Height weight 

(weeks (percentage of (em) (g planfl) 
after planting) plants 

present at 
week 6) 

paraquat 0.4 6 96 a 40 a 4.7 a 
glyphosate 1 6 45 b 36 a 3.8 a 
hand weeded control 6 100 a 74 b 1-5.9 b 
hand weeded control 3. 5and6 95 a 95 e 21.5 b 
unweeded control 76 a 34 a 3.6 a 

.Numbers followed by a common letter are nOI significantly lP > 0.05) different. 

some of the early sprayed plan ts. These 
were less than 50 em tall. which was 
one-third of the height of unsprayed 
plants. 

The few weeds which escaped hand 
weeding were all ki lled by paraquat. 
whereas MSMA was effective only 
against broad leaved weeds. PCP had 
little effect on any of the weeds. 

Experiment 3 Hand weeding greatly 
enhanced the growth of leucaena with 
Iriple weeding being slightly more 
beneficial than a si ngle weedi ng (Table 
2) . Paraquat suppressed weeds but sub
sequenl weed growth affected leucaena 
to a similar exlent as on untreated 
plots. An inferior survival rate oc
curred in the glyphosate treated plots 
as leucaena which were accidentally 
sprayed were killed . otherwise plant 
growth was si milar to that of the un
treated control. 

Al harvest in May. there were no 
visible differences in weed yield be
tween treatments. thus no harvests 
were taken. 

Discussion 

Leucaena growth may be suppressed by 
weeds or herbicides used to control the 
weeds. or a combination of both . 
Hence, to examine herbicide effect on 
leucaena. it was kept weed free in Irials 
I and 2. In tria l 3, the most promising 
herbicide from the early trials. 
paraquat. was evaluated in weedy 
leucaena. The paraquat was evaluated 
against glyphosate which was soon to 
be released commercially. 

To be useful agriculturally. a her
bicide should control weeds within a 
leucaena crop whi le presenting little or 
no hazard to the crop itself. In the 
trials discussed in this paper. spraying 
was designed to imitate the spraying 
techniques likely to be used by a 
grazier who may lack the more ad
vanced equipment of a row cropping 
enterprise. Under these conditions, an 
amount of direct spraying to the 
leucaena leaves was unavoidable, so a 
herbicide causing s ignificant damage to 
the crop would be of little practical 

value irrespective of its efficacy in con
trolling weeds. On these grounds. both 
glyphosate and the 2,2-DPA/2,4-D 
mixture, which caused significant 
damage to the leucaena. cannot be 
recommended. 

MSMA was absorbed by the 
leucaena plants. and those severely 
sprayed at the early sprayings were 
stunted at harvest. Height of young 
leucaena plants is inherently variable 
and with different amounts of MSMA 
absorbed by different plants. this 
variabi lity was enhanced. Further work 
on MSMA is not warranted as weeds 
can be controlled by mechanical inter
row cultivation by the time leucaena is 
sufficiently es tablished to tolerate a 
spray of MSMA. 

The resu lts of using PCP are in
conclusive. PCP has a relatively short 
shelf life of approximately four 
months (Weed Science Society of 
America. 1970) and the PCP used was 
four months old when first applied to 
the leucaena. Thus it may be that the 
batch was ineffective when used or that 
the herbicide has little effect on 
leucaena or weeds. As herbicides must 
be on hand at planting. and planting 
could be spread over a six month 
period depending upon planting rain. 
further work on PCP cannot be recom
mended because of its short shelf li fe. 

Paraquat did not suppress leucaena 
yields in trials I or 2. In trial 3, 
paraquat killed black pigweed and sup
pressed urochloa grass without killing 
the crowns of large plants. Subsequent 
rain germinated further seed and weeds 
encroached from the unsprayed areas 
to suppress leucaena growth relative to 
that of the unweeded control. It 
remains to be es tablished whether 
other application rates. volumes and 
times of spraying of paraquat over a 
wider treatment band are more ef
fective. 
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