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Abstragt This study way garried out
during  two  successive scasons  of
2040 and 2001 on Wilhams banana
planfs grown in a private orchard at
Nobara o examing the effect of weed
contral methods on the vepetative
growth, vicld and frnt physical
characteristics of banana plants. The
woed contro! freatents ineluded hand

molching and Roeund up as g
herbicide.  Soll mleh and horbicide
improved tie vegatative growth for
both pseudogtem and sucker. Both
mulshing and herbicide freamments
were effcctive 1 inoreasing the vicid
and fruit quality. Black polyethylens
muich gave the lnghest vield followed
by transparent polyethyione, straw,

howpg,  plastic  mulehing, siraw  and Round up.
Introduction root  domage {Kosmtnova, 19723
. 'E' - +

a3 o apd powmg 1O v cori) el b

herbaccous  plant. Therefors, the ,11:1;; a{;i ) ; ?oy

plant 5 a gross feeder and responds {'? ;rti praciiees m - tanana

well o ferulizavon, Alse, banana s plamiaton.

considered as one of the exhaustive Any soil management system

plants for water and nutnients. Weeds  could be practiced angd

sdverscly atfoer plant growth and  recommendad, f iU is mexponsive,

vigid as ibey compeie wath the plants
for nutrients and water. In addition to
direct compeniive offeets of weeds
o banana  plants, weeds  alsa
harbour other pests such as insects,

fungt, nemafodes and  bacterw -
Weeds  alse  excercte  phyintose
products amd  stmwlaie the

occurrenss of nsematodes leading o

gets  md of weed  competition,
provides and adequate fevel of sal
moigture,  mamtam organ; matier,
favours the avadability of nuirients.
duvelop a soil with good acration and
doesn’™t  iyjure the fcoder surface
roots (i ¢m from spst surface of
banana plant), thus improves plant
geowth, yield and froil qoaliey, 2
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well  as reduces the costs  of

production,

Sotl muiching  was recorded as a
safc mcthod to control weeds n
comparison to herbicides application
(Abramova, 1984). Hifbhy er al
(1994) found that, using diffecrent
mulching materials incrcased growth,
yicid and quality of Banaty
grapevincs.  Rice straw  mulching
chhanced  growth. flowerning, yield
and fruit  qualiry of three banana
cultivars namely Williams, Maghratn
and Poyo (El-Kholey. 1993).

Also, herbicide treatments arc onc
of the traditional method for weeds
control in fruit orchards. Herbicide
combipations resulted in better weed
conrro! in peach orchard than did the
moncherbicide  treatment and yield
was  lughly correlated with increased
woed  control (Welker, 1984).
Reducing  competition from weeds 1n
plantings  of peach trees by cither
cultivation or the usc of herbicides
resulted 1n incrcasing growth and
productivity —as  herbicides  are

cffective  and safc e controlling
vegetation  in established  peach
plantings  {Arnold and Aldrich,

1980). All treatments with herbicides
controlled the grasses it banana cv.
Giant Govermnor and resulted 1n the
grcatesl growth, increasc of yicld and
frun quality (Sanyal et al. |989).
Both herbicide treatments and hoeing
treatments  were  cffective 1n
increasing the fruit weight and yicld,
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and 1nduced almost the best physical
and chemical characteristics of peach
fruit (Abd El-Naby and Hassan.
1999).

The ohjective of this study was to
mvestigatc  the response of growth
paramcter and vicld components of
Williams banana o soil mulching
and using herbicidc matcnials as tools
for controlling weeds under newly
reclaimed soil conditions.

Materials and Methods

This mvestigation was carricd out
during two successive seasons of
2000 and 2001 to study the cffect of
weed control methods on vegetative
growth and yield of banana plants.

This study was performed on
Willilams banana {(Musa sp.) growing
in sandy loam soill with dop
ingation 1 a  prvate orchard ar
Nobaria. The plants were at 2.3 x
3.0 meters apart, received the normal
cultural practices rccommended for
banana plantation in Egypl. Scventy-
five plants free from diseases,
unform in growth were divided into
five treatments. Each treatment was
replicated threc tumes (5 plants per
cach rcplicate) i a randomized
completc block design. The applied
treatments werce the following

1- Black polycthylenc mulch.
2- Transparent polycthylene mulch.
3- Dry banana leaves mulch.

4- Round up herbicide at 2 %



5- Hand hoeing {contrel)

Mulching with plastic covers and
drv  banana lcaves (straw) was
applied on 15" of March. while the
herbicide was applied on March,
Mav and July each vear. Hand
hocing treatment was carried cut on
March as generally practiced in the
farm at depth 10-13 en,

Harvest date was estimated when
the top hands and fingers becamc
roundish and tumed shightly veliow
according to Van loescke (1930).

Measurements
I- Vepetative growth:

I Pscudostent height: was measurcd
irom the soil surface up to the petiole
of the last emerged leaf.

?  Pscudesiema crrcwmterence: was
measured at 20 cm above soil
surfacce,

3. Sucker height: was measured as in
().

4-Sucker circumference:
measured as in (2).

was

I1. Yield:

The bunch of each plant was
harvested and plant yield in responsc
to different trcatments was handled
as follows: bunch weight (kg),
number of hauds  per bunch and
number of fingers per bunch were
conducted.

ITI. Fruit physical characteristics:

I. Number of hands per bunch and
number of fingers per hand.

2. Average finger weight: samples of
20 fingers were weighed and the
average weight was calculated per

g).

3 Average  linger length  and
diameter was determmed using a
vernier caliper (em).

4 Angulation percentage: the
equatorial diameter of two difterent
stdes were measured by using virmer
calipcr and angulation percent was
cstimated  using  the  following
equation:

Mcan of total highest reading - Mean of total lowest reading

Angulation % =

Mean of total ghes! reading

The data were  statistically
analvsed according to Gomcez and
Gomez (1984).

Results and Discussion

I. FEffect of weed control
treatments on vegetative growth:

Results presented i Table (1)
show that, soil mulch using different
mulching naterials and herbicides on
Williamis banana gencrally improved
pscudostem and sucker growth. The
application of black or transparent
polvethylene mulch led to sigmificant




increase in both pseudostern and
sucker lcngth and circumfcrence
comparcd  to  control Black
polvethylcne  mulech  was  more
cffective in this respect compared
with the other treatments during both
scasons of stdy. Qur results are in
agrcement with those obtained by
Magherim and Sani (1984) who
found that soil mulch with black
polvethylene film has increased shoot
length of  young  vimes,  wvar.
“Perlette” El-Kholev (1995) found
thal plants grown on mulched plots
produced statistically taller
pseudostems than thosc on hand
hoetng plots (not muiched).

[t could be concluded that, soil
mulch with diffcrent matenals to
control  weeds  has  gencrally
mcreased  the vegetative growth of
Williams banana Aiso he found that

so1l muleh increased both
(pscudostem height, circumference
and sucker height and

circumference).

Increase  in vegetative prowth
could be attributed to several factors,
includmg controliing of wceds that
chmnated  competition  of  soil
nutricnt, incrcascd soill moisture
retention and soill  tcmperature as
rcported by Lippert er al, 1964 and
Kazantseva ef af, 1986, In addition,
Takalori ef al., 1964 mentioned that
transparent  polyethylecne mulching
increased soil temperature during the
day light hours to a depth of six
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inches and rctaincd somc soill heat
during thc night. Other workers
reported  little increasc soil
temperature  with black polvethylene
than clear one, which retained more
soil heat during nighl. Similar
conclusion was reported by Franklin
and Roymond 1963, who found that
straw mnleh 1ncreased soil moisture
in the nper 6-inch. Ramazaov (1985)
suggested that the black polyethylenc
film has conscrved soill moisture in
upper soill layer and improved root
and top growth of the vines and their
development. Therefore, the
stimulation of vegetative prowih for
both pseudostem and suckers in the
present studv with soul mulch could
be due to the greater water uptake by
roots than that of the control.

in

The mulehes might affect not only
soil temperature and moisture but
also other conditions. According to
Franklin and Raymond (1963), the
rate ol  respiratton of soil
microorganisms  and  planf roors
would be 1nercased with an increase
im soil mossture resulting  from soil
mulching.

2. Effect of weed control
treatments on vield and its
components:

- Number of hands per bunch:

The results in Table (2)clearly
showed that all treatments used were
effecuve in iucrcasmg the number of
hands per bunch than the control



Plots mulched with transparent
polvethylenc gave the highest number
of hands per bunch than other
trcatments. In this respect, the best
results were  cohrained  from
transparcnt  polyethylene  mulch
followed by black muich, straw
mulch and  herbicide Round up
according  to the mean of the two
seasons of this study

The results were i agreemenl
with those obtained by El-Kholey
(1993) who found that banana plants
grown on mulched plots produced
higher number of hands per bnnch as
compared with unmulehed plants.

- Number of fingers per hand:

{t 15 ntcresung to noticed from
the samc table that in both scasons
the uumber of fingers per bonch
responded  to soil mulchiag. Black
polvethylene  mulch  significantly
mereased number of fingers per hand
as comparcd with the control. The
other trecatments caused a somcwhat
ingrease m number of finger per hand
than control as the mean of two
seasous of study Our data arc 1n
harmony with those mentioned by
Sarad and Chattopadhyay (1994)
who found that the largest banana,
from Dbunches with  the ghest
number of hands per bunch and
fingers per hand werc obtained from
mulch treatments.

Also, Sanyal er al (1989)
reported that Paraguat at one liter /ha
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resulted in  the greatest height
increase  and fruit number per bunch

of Giant Governor banana.
- Finger weight:

Data Yable (2) indicated that
mulfching  with diffcrent  marcrials
wgeds  control  in the  banana
plantation has sipnificantly increascd
the finger weight of Wilhams banana
compared with the control  Alse
Round up sigmbicantly ncrease
finger weight than control. Maxmmum
increase was  obtawned with black
polyethylcne mulching followed by
straw, transparcnt polyethvienc and
Round up. Our data agree with thosc
reported by Chatopadhyay  and
Sarad (1996) who suggested tlial
mulching with polycthyvlene resulied
in the largest fingers followed by
straw mnlching.

- Yield/plant:

The vicld of banana was greatly
affeccted by different weed control
treatments.  Results i Table (2)
clearly show that the all mulching
and herbicide treatments syzmficanthy
mcreased the vield per plant than the
hand  hoeing  treatment.  Black
polyethylene mulching was the most
effective trcatment 1n this respect
comparcd with the other Lreatmenrs
and control in both seasons of stndy.
Assuming that number of
bunches/fcddan 1s about 1000, the
average vield rcaches 26 03 ton/fed
for Dblack polycthvicne mulching



followed by 24.02 for lransparent,
2219 for dry banana leaves, 18 93

for Round up and 16.08 1on/fed for
the control. fn other words, weed

Table (1): Effect of soil mulch and herbicide treatments on the vepetative
growth of Williams banana during 2000 and 200!

Pseudosten Pscudostem * Sucker  height | Sucker
. height {ctn} circumlerence {em) circumlerences {cm)
Freatment -
{om )

. 2000 | 2001 2000 [ 2001 | 2006 | 2001 | 2000 2061
Binck  polyethylene | 2340 | 2400 70.0 700 | 1377 | 1900 | 437 | 417
mulch !

i cnsparenl 2187 | 2193 ' 677 | 660 | 1260 | 233 | 413 | 447
polveibytens muolch

Fre hunana leaves | 209.0 | 2050 | 66.3 667 | 1260 [ 1207 T A7 | IR3
mulch

[ Roundupat 2 % 2027 | 10833 | 687 600 1093 | 1000 | 400 | 377

I
tfand hoeing (contzol} | 190.0 | 193.0 62.3 S30 V977 967 | 333 T
i LSDats% 2.9 40 2.9 aa |4l 'l 72 e 133
i

Table (2):Effcel of sol muich and herbicide treatments on vield and s
components of Willtams banana dunng 2000 and 2001.

! | ’ -_" WNo of hand / bunch Mo of Fingers / hand i ‘i':ingcr waight {zm) Yicld / plant (ke
b lrenment 2000 | 72001 | Mean | 2006 | 2001 | Msan | 2000 2K Mean 2000 | 2001
Nlack 60 | 133 [ 1099 [ 2033 [ 2100 | 207 | L1367 © 12033 | L1700 | 2463 | 2%63
pobvelhylene
mivich
“Transparent 1300 | 1100 | 1200 | 2033 | 1866 195 | 10100 | 1040 | 102.50 | 26.69 | 2135 |
polvelhylens
mileh
"Dy banana | 10.66 | 11.00 | t0.83 | 19.66 | 18.66 : 192 | 10900 | 1050 | 167.00 | 2284 | 21 55
leaves mulch
Round up al2 | 1000 | 10.66 | 1033 | 1866 | 1933 | 190 | 9766 | 9533 | 96549 1832 | 19.64
e | o e i
Hand | hoomy | 1000 | 966 | 983 | 1866 | 1833 | 185 | R6 32 | D067 | BESO | 1611 | 1605 |
ool !
| LS Datsm 256 | 102 CTENEU N I 433 137 T133 - oTod ]
; o _ I i 1 P
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control treatments can give between
17 7-65.6% incrcasc in yield over
controt. The positive  effect of
mulching erthcr with plastic or with
straw  on yield ascertamned the
saportance  of carly controlling of
weeds to climmate the competition
{or soil moisture, nutrient and water
relation. The enhancement of vield in
this experiment 15 supported by the
lindings of Chattopadhyay and Sarad
(1996) who found that mulching with
polvethvlenc or straw resulted in the
highest total yicld of Giant {rovernor
hanana. Ray er a/ (1994) found that
peach yicld was substantially greater
i pre-cergence  herbreide  plots
comparcd with mowed-weed fescus
turfgrass plots. Moreover, Hegazi
{2000)  working on grapevines,
reported that there were significant
differences. cspecially with  black
polvethylenc  mulch, followed by
transparent one, herbicidal
trcatments. straw mulch., control and
hoeing  respectively.  He o also
mentioned that the increasce in vield
duc to the applicatton of the
treatments could be atiributed to the
effect on weed killing and climinating
competition with the vines for water
and nutricats. Moreover,  water
saving percentage was 83.3% for
black polvethylcne covcring, 66.6%
for transparent onc, 30% for banana
siraw and only 16% for hoeing. Thus
means thal water saving is great in
casc of using polyethylene eovermg
vompared to all other freatment and

grape growers can benefit much from
using this tcchnology not only for
weed control but also for watcr
saving. The same conld be useful n
banana plantation.

3. Effect of weed control
treafments on physical
characteristics:

- Finger length:

It is clear from Table (3) that
hoth mulching  trecatmemts and
herbicide had  significant largesl
lenpth values than the conirol as
mean of two scasons under this

study.

The best result m this respect was
obtained  with black polvethylcne
mulch, folowced by straw and
transparent  polycthylene  mulch,
while Round up was the lcast
cffective.

- Finger diameter:

Data presented m Table (3)
mdicate  that all weed control
treatments  sigeficantly  incrcased
finger diamcter of Whtliams hanata
than the control. Black polyethylence
gave the highest signeficant cftect in
this respect.

- Angulation percent:

Data from Tablc (3) reveal that
all mulching treatments and Round
up trecatmcnt  decrcased  lhe
angulation pcreent  comparcd with
control. That 1s not astorushing, since
these  treatments, nereascd  both



finger weight and dimensions than
the control. In this respect. Abou
Aziz et al. {1969) reported that the
angulation percentage is one of the

principal paramcters for using (o
determine banana fruit maturation. In
other words, all trcatments cnhanced
fruit maturation than the control

Table (3)Effcct of sol inulch and herbicide treatments on fruit phyvsical
charactenstics of Williams banana during 2000 and 2001

!Fingcr length (cm) Fihgcr diamcter {cm) | Angulalion % 1
]II‘L‘:IIIIICIH 2000 {2001 "Mecan | 2000 2001 [Mean 2000|2001 Menni
Blick polvethvlene| 20 67 [20.66 [20.67 [390 3 & [385  [793 [760 ;7 77 ’
?muln,h
Transparent 193571933 11933[356 13.50 13.53 18306 (806 821
| polvetlivlene mulch
'Dry banana lcaves|20.33 1200 [20.17 [330 1336 |3.33 1850 846 %48 |
| mulch ' .‘
Moundupat 2% (1933190 (1907|350 353 352 906|880 |83
(Hand hocing | 17671833 [18.0 3.06 [320 [3.13 917 {887 |9.02
| (control) ; :
- . .
LSDas% to6s o735 |- 019 016 - 012 027 - |
| | 1 I ! .
Cost analysis of weed control production factors m such arcas.
methods: Straw or banana lcaves mulching 1s
- . Iso effective and its cost is very low
he cost of woed control 200 ¢ (“.t ¥ . ry ow
. specially in the muxed farms where
treauments, vancd greatly. Cost of ’ .
f such naerials  are availlable to
nlasiic mulching s hipher than all
. reduce transportation COsL.
viher rcatments  If we consider its .
- Herbicides could be used i lughiy
citeets m killing all kinds of weeds N
mfcsted localions o between the

and when used for more than ong
scason., ats cost 18 far less than
herbicides Most important plastic
mulching can save about 30 % of the
rrigation  watcer 1n desert areas using
water from deep wells. Since the cost
ol urrzgation i1s one of the main

rows to avowd pollulion or damagce to
the plants.

Conclusion:

In  general, it could be
rccommended o apply inulching with
plastic  polyethylene i the earlv
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stages of banana planting or straw 1o
cover the space between the rows
whtie herbicides could be uscd for
killing the weeds prowing in spots
senteraling banana plants.
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