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EFFECTS OF HAND WEEDING TIHES ON MINT YIELD

* *
By Songkiat Visuttipitekul end Weerawoot Iromma

ABSTRACT

A study on mint yield as affected by different times of hend weeding
has been made in MNan Province, Iand weeding treatments were given at
different times after planting, The treatments were : no weeding; every
% month; 1 month; 2 monthsy 3 months; 1 and 2 months; 2 and 3 months;

1, 2 and 7% months compared with 320 g per rait terbacil herbicide applied
before planting. Results showed that the § month treatment gave the
maximum yields, followed by 1, 2 and 3 months; 1 end 2 months; 1 monthj
terbacil application; 2 monthsy 2 and 3 monthss 3 monthsy and the control,
Weeds ceused 80% reduction of mint yields. Iif only one hand weeding is
available throughout the growing season (S—month period) hend weeding at

1 month after planting is recommended.

Economic consideration revealed that hand weeding at 1 month old
gave the best result on fresh weight basis while hand weeding at every
% month did on total o0il production basis. These yielded net profits

+ .
over the control treatment of 937 ard 2,814 Bht? per rai respectively.
i i

INTRODUCTIOH

Mint growing is an important occupation in Thailand where Japanese
mint is grown for the extraction of essential oil., Mint oil is used in
the maﬁufacture of medicine and flavouring. This product is therefore
extremely valuable as the cil sells for 320 boht a kge The demand for
rnint 0il in Theiland is much greater than the supply so there is no

marketing problem as sometimes occurs with other egricultural commodities.

»
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Weeds create an important problem in growing mint end extracting
mint oil because they not only reduce the nmint yield but elso depress
the 0il quality by changing the colour and odour (Chendra and Srivastave
1971),

The need for proper tinming and a subseguent hervest of the mint crop
nakes weeds on even greater cbstacle to production then most other crops.
This is bYecause the main purpese of growing nint is to extrect its oil,
As 90% of the nmint oil is in the lesves, it is necessary to harvest the
plants before the defoliatior of the lower leaves, which is sbout 2.5
nonths after plenting, After hervest and before the nint plants have
started to regrow, sunlight can penetrate through the soil surface and

weeds can then germinate and grow guickly.

'

Even though weeds are the most important facteor in determining the
success or failure of growing niint, there are few effective herbicides
for the crop. A4 review of research which has been reported by a number
of scientists in different countries since 1960, indiecates only five out
of the nany herbicides were found to be effective. These were terbacil
pronetryne, diuron, simezine and linuren Migchelbrink 1669; Gulati
and Bhan 1971; Visuttipitakul and Promne 1978).

The application of herbicide in mint growing can be a heozard because
of the depressing effect on the mint plents even at the recoumended rates
and using the correct metheds (Visuttipitakul end Prorxia 1978). They are
-even nore hezardous when spplied et higher rates and by incorrect methods.
Also the herbicide 'and the application equipnent are very costly for many
Thei farrers whose total land holdings may everage cnly 25 raisj only
part of which may be used for mint procductions Eend weeding cperations
on the other hand are well understcod by the farmers and by using fanily
lebour, productioﬁ ccat ey be kept lows IHowever the questions are when
and how many tines should the weeds be contrclled to give the maxinun
narginel returng The following experiment wes condueted in an attempt

to answer these guestions.



MATERTALS AMND METHODS

The experiment was carried out at Ban Den Village, lnang District,
Han Province in Northern Theiland. The scil at the experiment was clay
loam. Scme of the important properties before fertilizing are shown in
Table 1.

TABLE 1, SOIL CHARACTERISTICS OF THE EXPERIMINTAL SITE

pB Organic Total fvailable Txchangeable Particle size
carbon N P X Sand Silt Clay
% # | me o, g 0,0, % % 2
soil goil
5.7 0,15 2,10 88 110 i 21 50 29

The site used for the experiment had been producing tobacco con-
tinuously for 12 years. The latest tobacco was harvested in September
1976, The site wes bare fallowed from that tire until the experiment

was conducted,

The experimental design was a randomized cemplete block which con-
s . . . 2 :
gisted of 4 blocks with 9 treatments; each plot Leing 2.1 x 4 n”, The

treatnents were as follows.
l, WC, Control, no weeding thrcughout the growing seascn.

Tyegtnents 2 tc & were hand weeded according to the followin
& g

schedule:

2, W0,5+ every % month.

3e Wi Cne nmonth efter planting.

by, W2 Two months after planting.

5. W3 Three nonths after planting.

6. Wl+2 One and two months after plénting.

Te WZ2a3 Two and three months after plenting.
8¢ W1l+2+3 One, twe and three nonths after planting.

9., W320 Mo hand weeding but terbacil herbicide at the rate of
320 g/rai sproyed one day before planting. This rate was nade on the

basis of recormendation,
* L



On Decenmber 24, 1976, nint cuttings were planted at & spacing of
30 x 30 e ot approxinately 5-7.5 cm depth in the soil which had been
plowed and herrowed three days previously, Each plot consisted of 7

rows of plents,

Two fertilizer cpplicetions were nade, using e conplete NeP=K
fertilizer applied one dgy before planting and after the first harvest.

The plants were irrigated once every £ days.

Twe harvests were nade, the first on March 9, 1977 when the plants
were 75 days oid end the second on Mey 22, 1577 when they were 150 days
olde The umiddle rows, 2.8 o in length were harvested by cutting with »
sickle., Harvested plants were weighed and weights recorded. Sub=sanples
were collected at randon from each plot arnd brought te the laboratery
for determination of dry weight and percentage o0il content. 0il content
was deternined by steam distillation, 0il guantity from each treatnent
could be obtained by multiprlying the percentage of o0il content with the
fresh weight for thot treatuent.

The percentege cf yield loss by weeds of each treatment was cal-

1-Wtxy

culated by using the formule 19@(,,@O =)

Where Witx iz the yield of the particular treatment whick was to be

deterninecd,
W0,5+ is the yield of W0,5+ treatnent.

The reason for the use cf the yield of WC.5+ as base was that this
treatment gave the best control of weeds, For purposes of comparison,

it was assunmed that there was no loas of yield in this treatnent.

Ir order to obtain the cost of hand labcur, labourers were actually
timed in the field om hend weedihg operctions and application of here
bicide. Results of Jdifferent labourers were then averagel to give o

composite figure of the cost of each type of lsbour per hour.



RESULTS

Fresh wei'ghts and dry weights were determined for esach plot, but as
both treatnents were guite comparable and as under field conditions,
nint is purchased on a fresh weight basis, only fresh weights of nint

will be reported here {Table 2).

TABLE 2, FRESH WEIGHT, PERCENT/GE OF OIL CONTENT AND QUANTITY OF CIL OF MINT PLANTS
UNDER DIFFERENT WEED TREATMENTS /T THT FIRST .ND SECOND HARVESTS*

Fresh weight 0i1 content (%) i Quantity of oil
kg/rai i)

Treatnent (:i/me si _ Harvest - (ijivest

1 2 - 1 -2 1 2
Wo 453 4 169 e 0.50 od 0,42 4 2,20 ¢ 0,69 e
Wo,5+ 1406 = 1586 a § 0,56 0.64 & 7.97 & 10,05 a
Wl 877 bo 1015 be i 0,51 bed 0.562bc | . 4,43 b .24 be
w2 520 ¢d 639 ode 0,50 ed 0.50 bed 2,59 ¢ 3,26 cde
w3 405 4 228 cde 0,49 d | 0,45 cd 1,98 ¢ 1,02 de
Wl+2 937 b 1096 be 0,54 ab 0,64 a 5.03 b 7.09 b
¥W2+3 489 cd 622 od 0,51 bed 0,53 bc 2,42 ¢ 3.50 cd
Wl+2+43 881 be 1414 ab 0.53 abe 0,58 ab 4,65 b 7,86 ab
w320 569 cd 1180 ab 0,55 & 0.3 o 3,79 be f 7458 ab

-» .
Figures indicated by the same alphabets show that they are not significantly
different at 5% level,

+Averages of four blocks,

-

he highest yielding plcts were obteined from the WO.5+ trentnent,
i

v
L
E [

This was significantly higher tlan 2ll other treatients. The weight of
treatrients 7i+2, Wl+%+3 and Wi were sinilar. The WG and W3 trestments
gave the lowest fresh weight and were significantly lower than the pre=

viously mentioned trestments,

Lt the second harvest the WC,5+ treatment still gave the highest
fresh weight, [fowever this figure was not significantly different from
the Wl+2+% and W320 treatments. The WO treatment gave the lowest yield,

whick waos only ebout ope ninth the yield of WOe5+.

The results in Teble 2 indicate that those treatments which gave

high percentages of oil content at first harvest were the W0,54, W320



and W12, Treaiments WO, W2 and W3 gave the icwest percenteges cof oil
content., They were significantly lower then the treatments earlier

nentioned,

At the second harvest the percentage of oil content from all‘treﬁt—
ments coulcd be divided into three grouwps. The high percentage c¢il
content group comprised the WC,5+, V142, W320 and W1+2+3 treatnents.

The medium grou? included the WZ+3, Wi and W2 treatuents. The low group
coveréd the W3 and WO treatrments. The percentages of o0il content of all
treetments in the high group were significaﬁtly higher than those in the

low group.

“he guantity of oil st the first harvest as shown in Table 2 -in-
dicates that the WG.5+ treainent gave the highest amount of oil. This
treatrment was significanrtly higher than other treatrents. The next
ranking treatments were the Wl«Z, Wl42+3 and Wl, The WC treatment gave
the lowest cil quantity. This wes significantly lower than the ahove

mentioned itreatments.

Consilering the oil quentity at the second harvest, the WC.5+
treatnent s4ill resulted in the highest cil weight. This was sipgnifi-
cently higher then ell other trestments except the Wi+2+43 and W320. The
lowest oil nuantity was obteined froiz the WG treatment which gave only

one Iifteenth of the yield c¢f the highest vielding treatment.

The yield loss Uy weeds was calculsted on the assunption that no
plant weight or gquantity of cil was lost by weeds in the W0.5+ treatment.
The loas caused by weede in different treatiments as celeulated using
the formla shown in the materials aend nmethods secticn is shown in

Table 3,

-3

he data in Table 3 show that for the plots which received no
weeding at the first harvest the less of fresh weight was 67.0% and of
0oil quantity 71.7%. The lose of yield caused by weeds became even nore
serious &% the second harvest where the less of fresh weight end oil

quentity were 89.% and 93.1% respectively.



TABLE 3, PERCENTAGE L#SS OF FRESH WEIGHT AND QUANTITY OF MINT
O5L CLUSED BY WEEDS AT THE FIRST AND SECOND HARVESTS

Fresh weight ; tmantity of oil

Treatment | Harvest L Harvest
1 2 ! 1 2

WO £7.8 9.3 n.9 93.1
WO, 5+ 0.0 0,0 0.0 0.0
w1 37.6 36.0 Zﬁ.o 47.9
w2 63.0 59.7 66,7 57.6
W3 71.2 . 8.6 1 745 89,9
Wl+2 e w3 | ®.3 29,4
W2+3 65,2 58.37 { 68.9 65,2
Wle2+3 37.3 10,8 | 40,2 21.8
w320 59.5 5.6 | 5L | aae

% also gliow that any Land weeding regardless of tine
or frequency could reduce the yield loss caused by weeds. Hewever,
early weeding gove a better yield than weeding later as cer be seen by

conparing the Wl with the W2 cor W3 {treatments,

S

The results givenr so far indicate the lceses caused by weeds.
Table &

nethods using s the Basis of the fresh weipght of nint end using the

indicates tie marginel return from different weed conirol

avercge tine required for different tesks recorded during the experi-

- - . Y, -
ments Cost of labour wes caleulated at 2C baht per dey (8 hours)., The

b
value of 1 kg of fresh nint was tallen as 1 baht. The terbacil herbicide
cost wes 760 baht per kg end reguired % hours of labours to spray one

roie

Marginal returns were calculated on a fresh weight basis by teking

-

the teotal yield of each treatment, the sum of harvest 1 and harvest 2

{column 3} and rultiplying by the value of 1 kg of fresh mint {1 baht)
to give the velue {columm k), The narginal return wes obtained by _
subtracting fron the value obtained for & particuler treatment that of
WG (no weed contrcl) and the weeding cost {column 2) of that rerticular

treatment,

[an]



TABLE 4, M{RGINAL RETURNS FRON DIFFERENT WEED CONTROL TRELTHENTS

Veeding Fresh weight value basis
Treatment cost Yield Value [ Marginal return

(bah /rai) (kg/rei) (bnhtfrai) (baht frai)
W0 ' 0 622 622 0
¥0,5+ 1,963 2,992 2,992 407
Wl 333 1,892 1,892 937
w2 556 1,159 1,159 <19
V3 932 633 633 ~981
V142 €67 2,033 2,033 744
W23 894 1,151 1,151 ~365
Wl+2+3 1,169 2,295 2,295 504
w320 256 1,749 1,749 an

The cote in Tokle & indicate thet hand weeding at one month afber

-

. R o 'y 's
plenting (W1 treatment) gave the mazinmun rmarginel return followed by

the W32C, Ti+Z, W1l42+3% and W0.54 ireatments in order of magnitude,.

Tte nerginal returns resulting frorm the different treatnments using

guantity of oil as the Besis of vnlue sre sheow: in Teble 5. lerginel

returns were calculated as in Telble ky using the value »f 1 Xz cof uint

320 behkht.

]

'his wes

1

the value of 1

[y}

oil insteed of kz of fresh mint,

TLBLE 5, MARGINAL RETURNS FROM DIFFERENT WEED CONTROL TRELTMENTS

Weeding i Guantity of cil value basig
Treatment cost Yield Value E Marginal return-

(baht/mi) frg/wai) (bant/ral) ' {baht rai)
WO 0 2,39 925 0
W0, 5+ 1,963 17.82 5,702 2,814
Wl 333 9.67 3,094 1,83
w2 556 5,85 1,872 391
W3 992 3.00 960 -957
Wl+2 667 12,12 3,878 2,286
W2+3 894 5,92 1,894 75
Wi+243 1,169 12,51 4,003 1,909
w320 256 1,37 3,638 2,457

D



The results from Table 5 indicate that all weeding treatments
except W3 gave a positive marginal return., The W0.5+ treatment gave
the meximum return followed by the W320, Wl+2, W1l+Z2+3, W1, W2 and W243

treatments,

DIBCUBSICH

The results indicate that weeding treetments increased the herbage
weight. Hané weeding particulerly every 4+ nonth, gave a four-=fold
incresse over the non-weeding itrestment. This shows the importaent role

of weeds in reterding mint growth,

Hend weeding while the weeds are still young results in higher
yields than weeding after the weeds grow old encugh to be a stronger
competitor as is shown by weeding once a 1onth heing more effective
than weeding E or 3 months sfter nlanting., The competition effect on

mint is to sunnress stolen growih and develon leterel “renching.
- L’ p R

The trestment with terbazcil shews an interesting effeet. Al the
first harvest the application of terbacil reduced the yield of mint
grestly but haé little depressing effect on the second harvest. This
was probably due ito the gradual decrease of the effect of the hnerbicide

over time {(Visuttipitakul end Promma 1978).

The presence of weeds nct only decreased the yield ef the mint but
also reduced the percentege of oil in the mint which wes produced. This
rey heve been due to the competition for light resulting in less leaves
end therefore a decrease inr the leaf-stem ratio. Since most of the oil
is in the leaves, less leeves in reletion to total herbage production

would decreese the percentage of eil.

The auentity of oil produced in & unit aree cf land depends on two
factors, fresh weight and percentage of oil content. Weeds reduce both
factors. Thus weed control will lead to increased quantity of oil

produced in the unit area.

The merginal return based on fresh plant weight velue indicates
that althoupgh hand weeding ot every % month gave the highest fresh
weight value, hand weeding once, one nonth after placting, results in

maximur nerginel return. This is tecesuse the weeding cost of the former



treatient is five-fold as compared te the latter one. IExperience in-
dicates that the highest expense ir mipt growing ic invelved in the

labour c¢ost ol weeding.

The marginel returns besed on the value of the oil produced indi=-
cated that weeding twice & month save the highest return., This treat=
ment however involves the highest weeding cost. If hand weeding is ine
efficient, cests might be much higher with no increase in return., This
treatment therefore carries tlie risk of high input as well as the re-
wards of high return. If hand weoding becomes & problem, a strategy of
weedins only cnce one momth sfter planting {W1) would carry the lowest
labour cost and otill give e reasonable return. Hand weeding twice et
nmonthly intervels {Wi+0) geve a higher return and would seem to be one
of the hest sitrategies of hend weedings The herbicide treatment (W320)
involved the least cos:t of weed conirol operations and showed an even
higher return than Wi+&, However ceapiltel cost of spray equipment weas

not included in these coszts, Turther, this method involves risk from

improner applicestion. It siouid only be undertaken by a persom or ore
ganizetion with sufficient capital and o krowledge of herbicide applice-
tion,

The ftables on marginel returas give information on the preofitability
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for different types of entervrise. One entorprise deo
ductior of mint whicl was then ssid on a fresh weight basis to the loecel
digtillation factory. The second enterprise censicted of a person or

organization which grew mint end slsc operated the uistillation factory.

There may be two ¥inds of enterprise engaged in mint producticn.
The small land holder uses Lis own and his family labour to weed the
crop twice o memnth, This tyme cf operation gives the fauily an income
of 2,952 Ith/rai., HAven though the marginal return is only 407 Bht/rai
the farmer gnd his family are actually receiving the weeding cost as
self-employed incorie. This enterprice gave o nuch higher return than
sorre other crors. ¥For an enterprise of o lorger scale where labour
mest be paid for weed contrel, the hest procedure is to use lebour for
weed contrsl only once (Wl o5 this gove e marginal return of 937 baht/
rai. Yhis enterprise, however, provided only a slightly grester income

than produeing some other crops,.

e
o



For an enterprise in which the quantity of oil per rai is the main
objective, such as an organization which both produces mint and opereates
the distillation factory, all we~d controi practi-es except weeding only
once ot the end of three months {¥W3) gave a positive nargingl return as
previously mentioned. The nmexinun marginal return caue from weeding
every helf nonth, but this carried the risk of high labour input. For
en organization wi@h high capital ond can employ an expert in herbi-

cides, the use of which might be the best for weed control.

CONCLUSICH

3

The paper siows that weeds and their eontrol play a very inpsrtant
part in miat production, as wecds can reduce yield as riuch ss 80%.

Bven though mint i1s a crop of high value weeding is costly ernd necessary
in preoducing the erop. The most successful producer ié the smell farmer
using his own end his femily's labour for weed contrcl. However where
the enterprise comsiste of an oil oxtraction factory together with

field Zecilivies for producticn, preblems mey arise because of the need
to emnloy lsbour for weed conirol, The marginal return is resscnably
kigh when using nost of the methods of weed control, but these data are
based or the effiecient usa of lobour, If lgbour is efficient; the re-
turns riay be ruch lower. Thus, in en attempt to esteblish s mint oil
extrection Zactory, the local, ec nomic and gocial conditions in thut

particular area should be taizen into careful consideration.
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