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AID received a request £ran the leaders of the c i t r u s  industry 

in Belize for assistance in identifying mre effective and econanical 

weed control mthods in their citrus groves. 

In response to this request the author spent the week of A p i l  5-9, 

1982, in Belize. T b  days were devoted t o  assessing specific weed 

problems and talking to growers. 

T k  report contains a general description of the citrus industry 

in Belize as w e l l  a s  amnmts on the weed problems. 

The request for  assistance specifically m t i o n e d  climbing vines 

and mistletoes a s  serious problems. T k  search fo r  chemical o r  biological 

control measures fo r  these problems w i l l  be time consuming and w i l l  offer 

only l imi ted  chances of quick success. 

The author suggests that a higher pr ior i ty  should be assigned to 

p m t i n g  and refining ckmical control of terrestrial me&. Widespread 

adoption of the already proven herbicide package w i l l  result i n  a m k d  

increase i n  yields and profits.  This, in turn, w i l l  provide an econanic 

c l h t e  more conducive to improve3 cul tural  practices b l u d i n g  manual 

control of vines and mistletoes. 

Conditional support is given to a r-st f r ~ n  the citrus industry 

of Belize for  foreign assistance to rebuild a sol id research organization. 

After the new research off icer  is established w i t h i n  the Citrus 

Gr-s Association, the International Plant Protectian Center a t  Oregon 

State University, through the AID/OSU linkage, should be able to assist 

with problems related to weed control. Areas where  lPPC might be of 

assistance are: 

1. Providing w e d  control l i te ra ture .  

2. Consulting by m a i l  about specific problems. 

3. Short tenn v i s i t s  t o  Belize t o  advise on wed problens, 

equiprent, herbicides, or research methods. 

4. mng tenn research a d  training on weed science in  

Belize i f  additional funding becaws available. 0 



A t  the time of my v i s i t  ta Belize reorganization within the C i t r u s  

Grmers Association had created considerable confusion and specifically 

l e f t  the reeaxch group nearly non-existent. 

Some of the following reccmrendations are presented in antici- 

pation t h a t  every ef for t  w i l l  be made by the indus tq  t o  build and fund 

a research team mrthy of the narne and the industq .  

I further recognize that it w i l l  be nearly impossible find with- 

in  the cuuntry a person with training and experience t o  provide the 

leadership needed to coduct a research program and support the  planned 

extension effart .  

Consequently, philosophically I wuld  support a request from the 

c i t rus  industry of Belize for foreign assistance i n  the f o m t i m  of a 

new research unit. Specifically, I supprt a foreign agricul turis t ,  

w11 trained i n  research methods, spending an extended period i n  Belize 

to mrk  with the newly identified research off icer  . 
My suppart is given w i t h  the understanding tha t  the industry has 

assigned top priori ty to recruiting sawone t o  work full-time a t  ex- 

tending impmved production practices in the industry. W e v e r ,  I 

must atphasize that an extension ef for t ,  especially a young one, has 

the best chance t o  succeed when supported by an active research program. 

I was alarmed to hear that consideration is being given t o  consoli- 

dating various m i t y  research programs into a central program within 

the Ministry of Agriculture. While this sys tm has proven effective a t  

the state level in the U n i t e d  States and is conceptually sound, it has 

a poor record in  developing countries. Even the best people soon becane 

unproductive i n  these a l l  too often bureaucratic, pol i t ical ,  and under- 

f d e d  organizations. 



Throughout the report I mke the assumption that  adoption of an 

e c o d c a l  and effective wed control program resulting in increased 

yields w i l l  improve fanners' inm. This, of course, only occurs i f  

prices paid to gr-s do not drop. 

The impact on the Belizean national econaty due to iracreased 

herbicides h p r t a t i o n  has not been addressed i n  t h i s  report, nor has 

the impact of widespread herbicide use in the citrus industry on wel-  

fare of laborers traditionally employed to perform mnual weeding. 

Since wer 300 of the 350 growers hold plantings of mrginal  s ize  

I can appreciate their reluctance t o  try new weed control methods. Their 

aversion to taking on added r isks has been developed over m y  years. 

If  they consider their current had-cutting method of weed control a s  

having no cost, then the use of herbicides is certainly an added ex- 

pense and risk, a lbei t  a mil one. Without sol id yield data, it is 

d i f f i cu l t  t o  show growers why they should change. 

In general, the e c o d c  health of the i d u s t r y  is good. This 

might be a time for  m y  of the g m s  w i t h  a l l  holdings to con- 

sider expansion. Graers, by increasing their holdings to an e c o m  

ical ly viable size, might find herbicides a mre at tract ive option to 

the traditional hand weeding methcds. 

What surprised and puzzled me is the nearly unanirmus refusal of 

the large growers to adopt what seems to me to be effective and econam- 

ica l ly  saund technology. I muld l ike  to assume that w i t h  the current 

bright econanic picture i n  the industry, the t r i ck le  of interest I 

observed w i l l  develop into widespread adoption of herbicides by larger 

growers Eventual adoption by a l l  p e r s  is then mch mre likely. 



&senrations and recmmndations 

1. Under current managenent prac- 
tices losses due to 4 s  must 
be very high, ht I did not see 
any research data. 

2. Although weed grcrwth is sl- 
during the dry season, hanrr- 
f u l  effects due to mistme 
stress on citrus trees m y  be 
mre severe than in the rainy 
season. 

3. Economically s o d  controls 
are available now for mst of 
the wed problans, ht either 
are ignored o r  performed 
incorrectly. 

4. Even when philosphically con- 
vinced, grOwErs m y  be slow to 
adopt herbicides due to cost 
of sprayers and poor under- 
standing of principles in- 
volved. 

5. V i n e s  and parasitic weds are 
d i f f i cu l t  ard expensive to 
control when f i r s t  cleaning 
up a grove, ht the mthod 
is effective. 

6. In only t m  days of looking a t  
citrus trees, I came to the al- 
mst inescapable corclusion 
that  strong, M t h y  trees are 
much mre able to resist inva- 
sion by the mistletoes ard 
epiphytes. The healthy trees 
m e  those g m i n g  in we11 
drained areas ard receiving 

1. Star t ,  a s  soon as possible, s a ~  
simple, long t e r m  studies to de- 
termine effect  of weeds on citrus 
yields. 

2. Ini t ia te  research to ccmpare dry 
season weed control and rainy sea- 
son control with good control a l l  
Ye= 

3. The Citrus Growers Association 
should i n i t i a t e  an agressive 
extension-demnstrative program 
to encourage g m w r  adoption of 
herbicide program. The impor- 
tance of correct and t h l y  use 
of herbicides must be esrplhasized. 

4. If the Citrus Growers Association 
decides that quick and widespread 
adoption of herbicidal weed con- 
t r o l  is i n  the best interests of 
the industry they could offer  an 
application service i f  the growers 
are willing to fund it. 

5. Encourage the mual pruning of 
mistletoe and vines, but epnphasize 
importance of follow-up control 
through use of special crews o r  
a bounty system for  harvest crws. 

6. The m jority of the growers are 
very capable now of adopting i m  - 
proved cultural practices which 
would improve the health and pro- 
ductivity of their  groves ard put 
the industry on mre solid footing. 
New infestations of parasitic and 
epiphytic weeds should be greatly 
reduced as  a result. 

adequate fe r t i l i ze r  and - 
weed control. 



Observations 

7. Sure of the control methods 
now available for weeds on 
the orchard floors, a s  w e l l  
a s  mistletoe, a r e  not cam- 
pletely satisfactory and/or 
new problems w i l l  occur w i t h  
time. This is the normal 
situation with weeds regard- 
less of crop or country. 

8. Blank spots in groves produce 
no f ru i t ,  yet when new trees 
are planted control is 
often igmred. Young trees 
a r e  very sensitive to wed 
canpetition. Time f m  plant- 
ing to production can be t m  
or  three times the n o m l  f ive  
years i f  weds are not con- 
trolled. 

9. Eventual increase in M b i c i d e  
use can result  in problems 
due to mime such as: 

a )  poor d control; 
b) tree injury; 
c) health problms to 

applicators. 

Larger growers are primarily 
interested in the C i t r u s  Grm- 
ers Association as a bargain- 
ing ard pol i t ica l  m while 
-11 grmers badly need tech- 
nical ard mechanical services. 
Since the few l a r g s  gr-s 
pay the greatest share of sup- 
port to the CGA, a natural con- 
f l i c t  occurs as to the extent 
of services offered by the CGA. 

7. In i t i a te  a sound, w e l l  funded re- 
search program t o  develop better 
solutions and methods. 
For example: 

a )  screen new herbicides 
and &inations of her- 
bicides ; 

b) search for better appli- 
l icat ion ~ ~ s ;  

C)  test surfactants and 
other additives ; 

d) refine time of application 
and herbicide rates; 

e) identify riew weds; 
f )  conduct studies on biology 

of key weeds. 

8. Plake a concentrated ef for t  t o  advise 
growers of the importance of k e e p  
ing area around young trees weed- 
free. 

9. As part of new extension effort ,  de- 
velop publications and instruction 
programs on safe and correct use of 
herbicides. 

10. While this is sorewhat beyond the 
weed control problan I was  asked 
to address, same of rry earlier sug- 
gestions can be implemented only 
i f  there are w e l l  organized and 
adequately funded research and 
service group w i t h i n  the industry.0 



Citrus industry in Belize 

C i t r u s  ranks secord to sugarcane on the list of econanically 

important crops in  Belize. The estiroated value of the sugarcane crop 

in 1980 was US $49 million while citrus was about 8 million. A report 

by the American Consulate i n  Belize i d i c a t e s  tha t  there are good pros- 

pects for the industry and strong demands from tradi t ional  custamers 

such a s  Trinidad and Tobago. Since over 85% of the total production is 

processed into juices and concentrates, the mst serious obstacle to 

expansion seems to be insufficient processing capacity. 

All of the caranercial citrus is located on the floor and foot-hills 

of the Stann Creek Valley and just  inland from the central coast t a m  

of Dangriga. The t o t a l  citrus area is l i t t le  mre than 25 miles across 

a t  any point. There are approximately 8,700 acres now planted t o  citrus. 

Of this, 5,760 acres or  66% is oranges and 2,940 acres or  34% is grape- 

f ru i t .  T k  acreage is divided m g  350 growers, but there is a great 

variation in s ize  of holdings. Fourteen growers, or  4%, control 66% of 

the acreage. CXle hundred and sixty growers have f ive acres o r  less. 

Ninety three have £ram 6 to 10 acres and 55 growers have between 11 

and 20 acres. Pbst of these 308 growers require outside enploymmt 

to m e e t  their family's income needs. 

Belize C i t r u s  Gravers Association 

The citrus (Processing and Production) Ordinance of 1967 estab- 

lished the C i t r u s  Growers Association with the following objectives: 

a )  pramte growing of citrus, delivery t o  processors, and 

extension and welfare of the i d u s t r y ;  

b) a s s i s t  i n  se t t l ing  tenns and oontracts for growers, 

processors, anl labor; 

C)  buy, sell, and deal i n  f e r t i l i z e r ,  equipvmt, and rmterials; 

d )  invest and deal with money of the association; 

e) obtain and/or extend financial a id  for  nrJmbers. 



A l l  of the g-s are members of the C i t r u s  Growers Association which 

is financed by an a s s e s m t  of no m r e  than 5-1/3 Belize cents per box 

of f r u i t  delivered to the processors. The Association is governed by 

a Ebard mde up of nine growers. There is also a Ressarch Cornnittee 

romposed of gmwers, enployees of the Association, staff of the Pinistry 

of Agriculture, and miscellaneous "specialists" associated with the in- 

dustry. A C i t r u s  Control Board is responsible for negotiating with the 

processors for f ru i t  prices and in regard t o  disputes tha t  might r ise .  

A Harvest M t t e e  regulates the flow of f r u i t  to the processors. There 

are about 12  paid staff of the C i t r u s  G r o w e r s  Association including a 

General F4anager ard a Research Officer. Eie research effort,  including 

saw long t e r m ,  u r ~ f i n i s h ~  and unreported studies, was coming t o  a halt  

a t  the time of my v i s i t  due t o  the announced resignation of the Research 

Officer . 
bust of the other staff  of the Association are clerical,  or  equip 

mt operators who corduct the fe r t i l i ze r  application service and m i n g  

of weeds between t ree  rows. 

Citrus Production 

The c i t rus  growing area has a Imt and humid climate. Annual rain- 

f a l l  exceeds 100 inches (254 an). The rainy season extends £ran May 

to February. Starding wate r  reduces tree vigor and occasionally lulls 

trees in  scattered areas throughout the valley. Even during the rainy 

season there is ample sunlight which means corditions are ideal for 

d growth. bbisture stress can occur i n  the c i t rus  groves during the 

dry season. Hurricanes have occasionally caused heavy &mge t o  the 

ci trus crop, but generally cause l i t t le damage t o  the trees themselves. 

Various planting patterns can be found in  the valley, but the rmst 

c m n  for both oranges ard grapefruit is 20 feet  (6 mters) between trees 

in both directions. This arrangerent results in  100 trees per acre. 

Wle  close spacing resulting in  dense shade is a valid approach to 

r e d ~ i n g  v& growth, it needs careful research in  the case of ci trus.  

There is wideme that reduced a i r  rmvgnent can lead to i n c m e d  dis- 

ease problems in the trees. 



C i t r u s  yields vary considerably; overall average f a l l s  below 200 

boxes per acre (90 lbs/box (40.8 kg) of oranges, 80lbs/box (36.2 kg) 

of grapefruit). mr ld  average is 300 boxes while g rms in  the U.S. 

harvest bebeen 400 and 600 boxes per acre. 

Several serious biological problems face the ci t rus  industry i n  

Belize. I w i l l  list them in no particular order. 

Foot r o t  (Phytophthora - spp). This f u n w  disease is camnon i n  
the citrus groves but the extent of tree or yield losses it causes re- 

mins unknown. It is known that the disease is introduced into the tree 

through munds in the bark. In the process of cutting weeds around the 

trees with a mchete and remnring the vines growing up the M m y  

munds are inflicted on the tree trunks. 

This soil-borne disease is carried to the tree when rain hit t ing 

bare soil splashes water and so i l  onto the tree trunk. This mt be 

remnbred a d  the disease should be closely mnitored as  increased 

use of herbicides result in  weed-free so i l  under the trees. 

Premature f ru i t  drop. This is a fun@ disease resulting i n  f r u i t  

drop very soon after pollination. The seriousness is largely dependent 

on weather, or  probably mre accurately on the air h h d i t y  around the 

trees. Fungicide trials have not been successful due t o  the l o w  level 

of disease in the research area. It is possible that  weed growth on 

the ground or in  the trees could, through transpiration or  by reducing 

a i r  flaw, lead to an increase in this disease. 

C i t r u s  nutrition. mst q r m s  in the valley are naw using ccinnercial 

fert i l izer.  Jhever,  a large portion of it feeds weeds. Rates, tke of 

applicatim, and rat ios of nitrogen, phosphorus, and potassium still need 

t o  be refined. Even m r e  important is the need for l ime applications. 

Levels of soil pH be- 4.5 a d  5.5 are ccmmn in the ci t rus  groves. 

Phospbrus and, t o  a lesser extent, nitrogen and potassium are not readily 

available to the plants in highly acidic soils.  Fbst growers need to 

start on a 5-par program of lime applications. 

&planting. Trees that die or are i n  p r  condition are often not 

replaced. %en they are replanted the young trees rarely receive the 

extra a r e  they need. 



M i c a n  fruit-fly (Anastrepha ludens). This potentially serious pest 

is presently under fa i r ly  good control as the result  of a regular spray 

program. Growers are advised to use a mixture of the insecticide mla- 

thion a d  PB7 bait an a 1 4  day cycle. Ckily a small portim of wery 

other tree in the row is treated. For a fee the Association will spray 

for those growers cannot. 

Weeds. As in any humid tropical environmnt the weed population in 

the citrus groves is diverse and agressive. The traditional practice in 

the valley is to a l l aw &s to became established throughout the grove. 

Periodic slashing w i t h  a mchete is used to tenprar i ly  control weeds 

under the trees. A tractor drawn rotary rimer cutting a 6 t o  8 foot 

mth is generally used to set back vegetation between rows. The Citrus 

Gr-s Association w i l l  provide the mmhg service to mal l  grawers for 

a fee. Large gmwsrs have their own equi-t. The slashing and m i n g  

operations are conducted t m  to four times per year depending on the 

jldgenent of the cwners or managers. 

Following is a list of d s  carmonly found in  the citrus groves. 

The list was prepared by Research Officer Reynold Gabourel. M r .  Gabourel 

has received assistance in  identifying same of the weeds from Dr .  John 

Ihmnertan of CARD1 (Caribbean Agricultural Research and Devel-nt 

Insti tute),  Mr. W n  Pdams, a British tree crop specialist, and the 

W Research Organization of England. 

@ SCME WEED SPECIES IN CITRUS IN BELIZE ................................ m........................................ 

* Grasses 

Paspal um c o n  juga tum 
Paspal um pan icu la tum 
Paspal um v i r g a t u m  
Panicum maximum 
Panicum mut icum 
E l e u s i n e  i n d i c a  
Imperata  b r a s i l i e n s i s  

S p o r o b l  u s  jaceqemont i  
S e t a r i a  g e n i c u l a t a  
D i g i t a r i a  c i l  i a r i s  
Cynodon d a c t  y l o n  
Cenchrus  e c h i n a t u s  
Andropogon b i c o r n i s  

* Sedges * Parasitic weds (Mistletoes) 

Cyperus  o d o r a t u s  
Cyperus  r o t u n d u s  
Cyperus  f e r e x  

S t r u t h a n t h u s  o r b i c u l a r i s  
S t r u t h a n t h u s  c a s s y t h o i d e s  



* Broadleaves 

Ipomoea c o n g e s t a  
Mimosa i n v i s a  
Solanum t o r v u m  
W e d e l i a  t r i l o b a t a  

* Vines 

C o l o c a s i a  s p p .  
Amaranthus s p p .  
Reven ia  s p p .  
P e t i v e r i a  s p p .  
Commel i n a  s p p  . 

Syngonium podophyl lum (Araceae  f a m i i  y )  
C i s s u s  r h o m b i f o l i a  ( V i t a c e a e  f a m i l y )  

* Epiphytes 

various orchids 

Special weed problems 

In addition to the "normal" weds of the groves there are a few species 

that  present special control problems. 

Mistletoes. Seeds of these plants are ccmmnly spread by birds, but 

mistletoe easily mves £ran tree to tree when branches ofadjoining trees 

meet. Wherever they start in the tree they quickly make their  way to 

the top ad can form a dense canopy. In addition t o  severely reducing 

sunlight penetration to the trees the thick mat interferes with f ru i t  

harvest and reduces a i r  f l ow  through the trees. 

Mistletoe is in the family Loranthacede. Struthanthus orbicularis 

has been a problem in citrus for m y  years. It has larger leaves and 

hence forms a mre dense canopy than - S. cassythoides. However, the - S. 

cassytbides is mre diff icul t  to control by the traditional hand pruning 

method because it forms a large haustorim wherever its branches come 

in contact w i t h  the citrus branches. 

A severe hurricane in 1978 reroved much of the - S. orbicularis fran 

the t rees and it has been slm to reinfest. It is not a t  a l l  uncammn 

The camrm control m t b d  used by mst graers is to w a i t  u n t i l  

the problem is severe ad then @iysically remxre a l l  of the vines and 

rmch of the tree. This severe pruning sets f r u i t  production back for 



about three years. Sane of the g m s  I talked with said they are able 

to  keep the mistletoe frcnn infesting or reinfesting their groves by 

paying a "bounty" to  mgnbers of the harvest crew for every mistletoe 

plant they bring in. A manager of one of the large farms said this 

system muld not mrk for them because of the rapid turnover of workers. 

-11 mistletoe plants are not easy to see when still hidden by tree 

leaves and people need same practice to becane good a t  it. 

Herbicidal control presents a special problem in that mistletoe 

is always growing on the tree, never on the ground (other species w i l l  

and do grow in soi l) .  If an effective herbicide could be identified it 

could be sprayed on the thick mts of mistletoe with very l i t t l e  con- 

tacting the citrus leaves. This muld not be an ideal solution since 

the mistletoe muld have to  be al l& to grow unit1 it was  dense enough 

to intercept mst of the herbicide and thus protect the tree. It would 

be much better to find a selective foliage applied herbicide, or perhaps 

one that could be injected into the tree to enter the mistletoe where it 

attaches to the tree. 

During our discussions, Mr. Gabourel said that, in his tests, gly- 

phosate had not been effective on the mistletoes. Paraquat gave good 

control i f  the foliage was thoroughly w e t .  Application with a mist 

blmer did not give good results. Cament!! Inhalation of paraquat 

mist can cause d a t i v e  damage to the lungs. In severe cases death 

w i l l  result. Paraquat should never be applied with a mist blmer or 

a high pressure hard-gun. 

None of the herbicides (including paraquat) currently reccmmaded 

for use on citrus are intended to be applied to the foliage of the 

trees, nor is it likely that any ever w i l l  be recannended for this use. 

The potential sales simply do not warrant the expense and risk to the 

chemical aanpanies. 

It is my opinion that individual growers can afford nm t o  ini t iate  

a program to r m v e  existing infestations of mistletoe and t o  keep it 

out through good managgnent and constant surveillance. The options are 

a ]anown 2 to 3 year set-back in production follming pruning, or doing 

nothing in hopes that a mre  satisfactory solution can be found. 



During discussions with c i t rus  specialists i n  Florida I was told 

that  mistletoe, while f o u d  in Florida, is not a problem in citrus. 

It was speculated that  frequent applicatio~l of copper for disease con- 

t r o l  prevents mistletoe fran becoming established. bast of the copper 

is applied in a form of copper sulfate. &search t o  determine the 

effect  of copper on existing mistletoe is certainly warranted. Haw- 

ever, the use of copper sulfate as  a preventive =sure should be 

approached w i t h  caution to avoid upsetting a natural balance now 

keeping disease problans a t  a relatively l o w  level. 

Biological control of mistletoe 

The relatively pessimistic outlook for herbicidal control and the 

unusual grawth habit of the mistletoe should make it a good candidate 

for  biological control research. Whether or  not there is econchnic 

justification is another question. Unless the problem is widespread 

in other countries, it is doubtful the expense would be warranted. A t  

any rate, the search for a biological control agent is a long term pro- 

gram and control muld be years away a t  best. 

Wedy vines 

Cissus r-ifolia is called "re-rooting vine" because it is able 

t o  g-row adventitious roots fran any part of the stem, even af ter  the 

stem has been cut off.  I saw t h i s  new growth a t  least  15 feet  long 

high above where the parent stem had been cut off .  

Syngonim podophyllm is another vine w i t h  the same characteristic. 

It seems to be increasingly c m n  in groves where improved weed control 

is ramwing canpetition to  new seedlings. 

Both plants are cammly used as  house plants in the United States. 

They are able t o  gmw -11 in shaded areas. Once either of these vines 

beccme established there are only t m  control methods now available t o  

the grak~zrs. The f i r s t  is canplete ramval of the vines by hand. Any- 

t h  mrkers go in to rgnove the mistletoe they also remve a l l  the vines. 



This is obviously t i m e  consuming, expensive, and sets the trees back 

about three years. Also, when the machete is used to cut the vines 

£ran the tree trunk, the wounds offer an entry route for the "foot rot" 

disease of citrus trees. 

The second method involves the use of the herbicide 2,4-D or a 

mixture of 2,4-D and 2,4,5-T. The systen was proven effective by the 

research group of the C i t r u s  G r ~ s  Association. Four t o  six inches 

of the thin bark of the lmer sten is cut away. W i t h  a -11 paint 

brush a 5% solution of the herbicide mixture is painted on the cut sur- 

face. Sane of the grawers who have tr ied the mthod report poor re- 

sults. Tky probably are using a stronger mixture of the herbicide 

which would tend t o  k i l l  part of the stan too fas t  and before it could 

be m e d  q l e t e l y  through the stem. Growers also need to be reminded 

of the irrpprtance of r m v i n g  enough of the bark t o  assure adequate uptake. 

One grcwer was reported to have r id  his grove of the vines w i t h  very 

careful applications of picloram (Tordon) to the lower  leaves. C-t: 

hhile picloram is a very potent broadleaf herbicide it is sanetimes dis- 

charged from the roots of treated plants and is then available for up- 

take by the roots of sensitive crops. Unexplained - such as mil 

deformed leaves my appear mnths later.  

Tk key to successfully controlling these weeds, based on currently 

available informtion, seems to be in the follow-up after the initial 

control. W h l e  both weeds are resistant to most herbicides used in  c i t rus  

repeated amlicat ims of 2,4-Dl applied before the plants s t a r t  t o  climb 

the trees, w i l l  give acceptable control. This problem is certainly worthy 

of additional research to look for better herbicides or other control 

IEthods. 

Epiphytes 

The most -n epiphytes in citrus trees are various orchids. They 
are mst prevalent in the upper end of the valley where rainfall  is higher. 

W e  is no evidence that these plants directly harm the trees, although 

severe infestations w i l l  shade parts of the tree and interfere w i t h  norrtlal 

limb developrent and air circulation. It is probably much more serious 



that  the orchids a t t rac t  ants, sanetiroes in such numbers that  harvesters 

w i l l  bypass a tree. No control other than physical remval is known. 

The epiphytes are probably a sign of orchard neglect. If the grower 

wants t o  r m v e  them he can. 

Orchard floor weed control 

There is li t t le doubt that  improved weed control offers the greatest 

single increase in citrus yield in Belize. Even when pfombed on a 

regular schedule (which simply is not done in the valley) ring weeding 

w i t h  a mchete cannot eliminate serious wed conpetition. &search in 

Trinidad showed that  even when w e r e  cut a t  2 to 3 mnth inter- 

vals yield losses up to 50% occurred. In 2 days of looking a t  citrus 

groves, I did not see one example of satisfactory control where the 

mchete was the only method used d e r  the trees. J!ly camnents here 

w i l l  be limited to that area under the trees. 

Research by the C i t r u s  G-s Association has produced a herbicide 

prqram which offers effective, safe, and econcanical control of those 

weeds mst seriously reducing citrus yields. 

The program is based on the use of a tank mix of paraquat a d  

diuron applied 3 times per year and followed a s  needed by spot treat- 

ments with 2,4-D to control certain broadleaf weeds and glyphosate 

(Roundup) to control same of the hard-to-kill grasses. 

Control program reconmznded by the C i t r u s  G r o w e r s  Association 

F i r s t  year 

June Paraquat 2 pints ( .5 pound active ingredient per acre) 
plus 

Kamex (diuron) 3 pounds of the 80% active product per acre 

~ 0 1 1 4  by spot treatment w i t h  2,4-D ester @ .75 p u d s  a.e. per acre 
on hroadleaf weeds. 

F o l l d  by spot treatment w i t h  a 1% solution of Fbundup on grass weeds. 

Septfmber Same as above with spot treatments as needed. 

January Same as above w i t h  spot trealments as needed. 



T:le success of this approach depends on how carefully the total 

program is followed. The spot treatmnts are essential to control 

ieeds not controlled by the paraquat ad Karmex and to prevent a 

buildup of resistant species. For instance, the vine Syngonium 

podophyllum can be controlled when very young with repeated appli- 

cations of 2,4-D. me it starts up into the tree only hand re- 

mval can be us&. 

Experience has shown that  when herbicides are used correctly the 

f i r s t  year rates can be reduced subsequently to one pint of paraquat 

a d  2 poutis of Kanwx. me spot treatmnts m y  be reduced t o  one 

per year of each of the 2,443 ad the Roundup, but each grower should 

be a le r t  for weeds not controlled. T k  few growers in the valley who 

have used the program correctly have had excellent results. 

Additional herbicides 

There are same relatively new herbicides now registered for use 

in citrus in the United States and not yet tested in Belize. A l l  of 

these should be tested to determine their performance under the pre- 

vailing high rainfall  coIulitions. Those I suggest a s  mst prcsnising 

are napropamide (Devrinol) and oryzalin (Surflan) . 'ItrJo others not 

registered yet ht mrthy of testing rmw are oxyflwrfen (Goal) and 

Fluazifophtyl  (Fusilade). 

Weeds betwen rcms 

It is assumed throughout this discussicm that  farmers w i l l  continue 

to use a tractor drawn mwer to control weeds between the rows; however, 

this current method is mt necessarily the best. 

Research w i t h  a "rope wick applicator" my show that tall weds 

can be elhinated in favor of shorter, less coqet i t ive  weeds. An 

advantage to this method muld be the need for smaller tractors using 

less fuel and causing less soi l  disturbance during periods of high 

rainfall. 



I must enphasize that any changes in management of orchard floor 

vegetation must be done w i t h  caution and w r t e d  by good research. 

Under these conditions of high rainfall and high taperatures a t  least 

a partial  ground cover is essential to replenish the soil organic mtter 

a d  prevent erosion. Earlier cements in this report referred t o  the 

"foot rot" disease being transmitted to trees through so i l  particles 

splashed onto the trunks. Consideration might be given to using a 

different kind of mwer between the rows and blowing the cut weeds 

under the trees. This layer of mulch might discourage weed gmwth as 

w e l l  as  reduce soil splashing on to the trees. 

Living mulch 

hkeds are serving as a living rnilch in the citrus grwes of Belize. 

Erosion is slwed, impact of vehicle reduced, a d  organic mtter re- 

turned to the soil. The problgn, of course, is that weeds reduce crop 

yields. 

Eventually, the research team my wish  to  explore the possibility 

of planting a grass or legune species to provide the mulch benefits 

naw derived £run weeds. A thick, 1- sod, once established, 

can reduce w e d  infestation while protecting the soil .  Only research 

can determine the best species and whether it sbu ld  be planted under 

the trees or just bebveen trees. The impact of this rather drastic 

change in orchard flora on insect a d  disease problem mt also be 

considered. 

The 8 - 3  and 8-15 knapsack sprayers podwed by Cooper Pegler in  

litgland are available in  Belize a t  costs of U.S. $145 a d  U.S. $117 

respectively. These are high quality sprayers and would be a good invest- 

ment by large or -11 famers. Wkn equipped with a w i d m l e  nozzle, 

they can be used to quickly and accurately apply herbicides under the 

trees or  for spot treamts. It is recognized that carrying a sprayer 

f u l l  of water on me's back under tropical conditions can be uncom- 

fortable, but certainly no mare than mtting weeds with a machete. 



One large graver is now using a tractormunted sprayer with a 

special side mounted boan t o  spray under the trees. I was told the 

sprayer was plrchased in Florida. This is certainly the fastest and 

most  accurate method of spraying when the initial cost can be justified. 

For spot treatments tbe sprayer can be equipped with tw hoses and hard 

spray d s .  A tractor may be a t  a disadvantage to the knapsack sprayer 

when heavy rains make the soil too soft. 

I do not recamrend the hand-held spinning disk sprayer for this 

situation in spite of the obvious advantage of using much less water 

ard as a result being much easier to carry. Because the spray emits a 

circular pattern ard because it is very difficult to see the spray appli- 

cation accuracy is hard to control. 

Future research efforts could include testing of a "rope wick 

applicator" for controlling weeds be- rows. A simple 6 t o  10 

foot wide rope wick "boan" could be mounted on bicycle wheels and 

easily plshed through the groves. Qily the tall, mre agressive 

weds would be treated w i t h  the Roudup herbicide leaving a low grw 

ing sod to protect the soil. If effective, this method would probably 

be less apensive than mwhg because very l i t t le  herbicide is used. 0 




