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O F A T O T A L of about 769,716 acres 
cultivated under paddy in the Island 
in maha less than 10 per cent, is trans­
planted and 3 per cent, in yala on about 
lalf that extent cultivated. Transplant­
ing as a means of increasing yields of 
paddy has been persistently advocated 
toy the Department cf Agriculture both 
k>y propaganda talks and actual demons­
trations in cultivators' fields during the 
£ast several years. Of transplanting 
^demonstrations alone either singly or 
combined with other operations such as 
^weeding, application of fertilizers, &c, 
•there have been several thousands 
carried out so far. Yet the headway 
made with this method of improving 
yields has been very slow. 

In the Southern Division the 
^acreage transplanted of a total of 
428,847 acres cultivated was 2,861 in 
maha 1955-56 or 2.22 per cent. In yala 
^1955 of a total cultivable extent of 

1123,529 acres only 1,205 acres or 0.97 
per cent, was transplanted. Worked on a 
possible transplantable extent of 43,657 
acres in maha and 39,951 acres in yala, 
the extents transplanted in maha 1955-
56 and yala 1955 represent 6.6 per cent, 
and 3.05 per cent, respectively. The 
number of demonstrations carried out 

»on transplanting singly or combined 
with other operations during the past 
few seasons is as follows :—yala 1952— 

172; maha 1952-53—228; yala 1953— 
804; maha 1953-54—1,198; yala 1954— 
1,133 ; maha 1954-55—1,118 ; yala 1955— 
858; maha 1955-56—990. 

Yet, in spile of the determined effort 
made during the past eight seasons to 
popularize transplanting, all that was 
achieved was the raising of the trans­
planted extents from 1,359 acres in 
maha 1952-53 to 2,861 acres in maha 
1955-56 and from 471 acres in yala 1952 
to 1,205 acres in yala 1955. 

In advocating this method of stepping 
up of yields we have failed in appre­
ciating the difficulties of the peasant 
cultivator. Although he is convinced 
that transplanting, if properly carried 
out, will increase his yields, there are 
factors beyond his control which will 
not permit him to do it. Chief among 
these are (a) the uncertainty of the 
weather: nurseries cannot sometimes 
be raised or, if raised, have to be aban­
doned and the crop sown broadcast 
because the subsequent rains have 
failed or are too late to permit trans­
planting to be done, (b) the high cost 
involved which he, by experience, 
knows is far above the Rs. 40 to Rs. 50 
per acre advocated, (c) the non­
availability of manpower, (d) the 
attention necessary to protect the 
nurseries from cattle damage. 
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These problems received the close 
attention of the writer when after about 
two years' work in the Division it was 
realized that, unlike in the Kandyan 
areas, much headway could not be made 
in transplanting in the low country 
areas. 

The advent of the Japanese inter-
cultivator, which the writer was the 
first to test early in 1954 with a view 
to reducing weeding costs on trans­
planted paddy, suggested greater 
possibilities of its exploitation on 
broadcast paddy. This idea was tested 
out for the first time in the Island by 
the writer by sowing germinated 
paddy in rows in yala 1955 both under 
farm conditions and in cultivators' 
fields so as to permit inter-cultivation 
being done. The results were specta­
cular indeed in spite of the errors made 
with regard to spacing, period of germi­
nation of the seed paddy, quantity of 
the seed paddy used, &c. 

In that season the preliminary trials 
carried out under cultivators' conditions 
were in two plots—one in Matara 
District and the other in Hambantota 
District. The yield per acre with a 
spacing of. 12 inches was 54 bushels each. 
Germinated paddy was sown in rows. 

The trials undertaken in the farms 
consisted of one plot (1/5 acre in 
extent) at Mapalana F a r m and 6 plots 
(i acre each in extent) at Ambalantota 

Paddy Station. In the Mapalana plot 
a spacing of 12 inches between rows 
was given but within the rows seeds 
were dropped about 6 inches apart. 
Two intercultivations with the Japanese 
weeder were given. The plot received 
the same manurial treatment per acre 
as the rest of the fields, viz., \ cwt. 

sulphate of ammonia, \ \ cwt. super* 
phosphate and £ cwt. muriate of potasha 
The yield was 45 bushels per acre. 

At Ambalantota, two spacings wer? 
given—12 inches and 10 inches—with 
two varieties of paddy, viz., Rathkaraya 
and Suduheeneti ICPY 15. The contro 
plots were transplanted 12 inches X 4 tc 
6 inches. All plots received 
manure mixture of £ cwt. concentrated, 
superphosphate and 1£ cwt. sulphate of 
ammonia in three doses. Three inter, 
cultivations were given. The Sudu­
heeneti row sown plot was affected by4 

rains immediately after sowing. Germi-< 
nated paddy was sown in rows. Thej 
cost of cultivation and yields were as 
follows: — 

Ambalantota—Yala 1955 

Yield 
Per Acre 
Bushels 

Cost 
Per Acre 

lis. 

Variety—Sathharayal 

Transplanted (12* X 4*-6*) 61 
B o w sown 10* . . 49 
R o w sown 12* . . 46 

Variety—Suduteenati I C P Y 15 

Transplanted (12* X 4*-6*) 36 
B o w sown 10* . . 40 
B o w sown 12* 38 

1-96 
256 
2 4 6 

23S 
266 
240 

Encouraged by the results, the method 
was advocated among cultivators in 
maha 1955-56. The response was very 
satisfactory. Thus 103 acres were row 
sown in the Galle District, 81 acres in 
Matara District and 81 acres in Ham­
bantota District. Demonstrations were-
also carried out in the three Districts 
in cultivators' fields. Some of the-
yields obtained from the latter are 
shown in Table I. 
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Name of Field 

Oalle District 

Garahedda 
Delgahakumbura 
Millagahaduwa-addara 
Thelpgahakumbura 
Thelekumbura 
Morat uduwagura 
Si takandura . . 
TJdiimuUa 
Potadeniya . . 
Delgaha-addara 
Wattrkumbura 
Diwela 
Doleliyadda . . 
Paiwelekumbura 
Paiuwlekumbura 
Wolakambura 
Kuiniotiwala . . 
Godaamuna . . 

Village 

Iha la Keembiya 
Ihala Lelwela 
Ihala Lelwela 
Thoragampitiya 
Kodagoda . . 
Kodagoda . . 
Walpola 
Hikkaduwa E a s t 
Kalupe 
Maha Ehagoda 
Bekadahena 
Pi lana 
Halgasmulla 
Ya t iya la 
Ya t iya la 
Pannegamuwa 
Dorape 
Heenetigala 

Plot Size Yield 
(Acres) Per Acre 

Demon. Plot 
Bush. 

Yield 
Per Acre 
Broadcast 
Con Plot 
Bush. 

7/16 . 
i • 
i • 
i • 
i • 
i • 

I 
1 

56 
61 
60 
38 
54 
23 
48 
48 
40 
37 
42 
48 
58 
60 
62 
56 
52 

. 64 

32-
42-
41 
22 
21 
14 
16 
28 
28 
2 4 
15 
30 
26 
25 
32 
32 
32 
2 8 

Matara District 

Mohakumbura 
Tllukketiya . . 
Minirunwala . . 
Sapugahadoniya 
Parakumbura. . 
Mahakumbura 
Wijesindeniya 
Mullekumbura 
Gorakedeniya.. 
Nawaruketiya 
Bokalokumbura 
Kiriltagahademya 
Iiebhegeliyadda 
Moyagamakumbura 
Karagahakumbura 
Punohiwewa . . 
Siyambalamulla 
Puwakgahakumbura 

Kirilapone . . 
Kirilapone . . 
Ginneliya . . 
Ginneliya . . 
Andoluwa . . 
Mawarala . . 
B o t u m b a . . 
Puhulwella . . 
Puhulwella . . 
Hettiwela . . 
Godagama . . 
Wewahamanduwa 
Godagama South 
Godagama South 
Het te t iya . . 
Wewaehialagoda 
Wewaehalagoda 
Wewaehalagoda 

1 4 4 . 14 
1 47 . . 2 6 
1 64 . . 17 
1 46 . . 21 
i •• 34 12 

34 . 15 
i .. 38 . 16 
i •• 60 3 6 

l 64 . . 34 
l 68 . . 3 0 
4 •• 67 23 

60 . 45 
2 1 / 8 . . 75 . 35 

i •• 48 28 
i •• 52 . 25 
i •• 45 . 32 

l 48 32 
i •• 40 24 

Hambantota District 

Dahasyaya . . 
Medakumbura 
Ma 11 tangakumbura 
Palugahakumbura 
Morngedepela 
Halpathkumbura 
PoUrahadoniya 
Hevpuekkumbura 
Kiringadeniya 
Paragawakkumbura 
Kandiyagawa kumbura 
Wattogawakumbura 
Kaudabodakumbura 
Mullekumbura 

Helambagaswela 
Medagama . . 
Kariwele . . 
Beragama . . 
Godakumbura 
Ambala 
Ovilana 
Galagama . . 
Maha-heela 
Lunama 
Manaeliya . . 
K iu l a 
Pallegama . . 
Deniya 

i 
i 
i 

i 
4 
i 
i 
i 
i 
i 
i 

81 
79 
88 
89 
89 
73 
46 
52 
78 
62 
54 
58 
56 
48 

34 
50 
46 
48 
17 
20 
28 
21 
23 
42 
36 
4 0 
32 
36 



1 
96 T R O P I C A L A G R I C U L T U R I S T , V O L U M E C X 1 I , 1956 

The Senior Agricultural Assistant, 
Hambantota, adopted this method in 
4 acres of his own fields at Hakmana and 
obtained an average yield of 80 bushels 
per acre where previously it was about 
30 bushels per acre. 

At the same time further tests were 
undertaken in maha 1955-56 at Labu-
duwa F a r m and Ambalantota Paddy 
Station. 

At Labuduwa F a r m trials were 
carried out with the paddy varieties 
Mas M 24, Murungakayan 302 and Sulai. 
A spacing of 10 inches between rows 
and 1—2 inches within the rows was 
given. The seed paddy was soaked for 
24 hours and kept under pressure to 
germinate for a further 24 hours before 
sowing was done. It was found that 
3 /4 bushel of Mas M 24 was sufficient 
to row sow one acre. In the case of the 
other two varieties a little over one 
bushel was used as seed rate. It was 
further found that with about 2 days 
experience one man and four women 
could row sow one acre in a day. One 
acre each was used for the trial plot 
and the control. The latter was trans­
planted 10 inches between rows and 
4—6 inches within rows in the case of 
Mas M 24 and Murungakayan 302, and 
broadcast and crop harrowed in the 
case of Sulai. All plots received a ferti­
lizer dressing of 1J cwt. saphos, § cwt. 
sulphate of ammonia and £ cwt. muriate 
of potash prior to broadcasting, row sow­
ing or transplanting, and % cwt. sulphate 
of ammonia about 5 weeks after plant­
ing. Two intercultivations were given 
with the Japanese weeder in the case 
of row sown and transplanted plots. 
There was a severe outbreak of Piri-
cularia on the row sown Mas M 24 and 
Sulai and a Silver Shoot attack on the 
row sown Murungakayan 302. The latter 

was also damaged by floods. The 
reduced the yields. The cost of cul 
vation and yields obtained were 
follows: — 

Labuduwa—Maha 19SS-56 

Yield Cm 
Per Aore Per A 

Bushels Ssi 

Variety—Mas M 24 
R o w sown 10* (1 acre)* . . 67 . . 2Tl 
Transplanted (10* X 4 * - 6 * - l acre)84 . . 425 

Murungakayan 302 

R o w sown 1 0 ' ( 1 acre)t •• 46 . . 286 
Transplanted (10* X 4 * - 6 * -

1 acre) . . . . 53 . . 34? 

Sulai 27614 

R o w sown 10* (1 acre) . . 25 . . 23: 
Broadcast (1 acre) . . 31 . . 29-

* Severe Piricularia a t tack, 
t Severe Silver Shoot a t t ack and damage cans 

by floods. 

At Ambalantota Paddy station, thr 
varieties of Paddy, viz., Pokkali, Sim 
nayan 398, and Rathkarayal were use" 
The spacing generally given to the r a 
sown plots was 10 inches but two pic 
were given a spacing of 8 inches. Tl 
plots were distributed in various bloc 
on the farm but unfortunately block^ 
(12 acres) suffered severely from wat 
shortage with the result all yields fro 
this block were low and these reduce 
the average yield of the station. In 
cases except one, after the normal soa 
ing of the seed paddy for 24 hours' 
was germinated under weight for" 
further period of 24 hours. In 
exception, seed was allowed 
germinate for 36 hours. Artificij 
fertilizers at the rate of 1£ cv 
sulphate of ammonia and & c\ 
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hcentrated superphosphate per acre 
»re applied to each plot whether 

Wff sown, t ransplanted or broadcast, 
ie Japanese weeder was used three 

t imes i n the r o w sown and transplanted 
plots. Detai ls of yields obtained and the 
cost of cul t ivat ion are shown in 
Table 2. 

TABLE 2 

Ambalantota—Maha 1955-5S 

Treatment Acreage 
Yield Per 

Acre 
Bushels 

B L O C K G — V A R I E T Y — P O K K A L I 

Transplanted 1 0 ' X 4 " — 5 * 
B o w sown 1 0 * 
Broadcast 

8 7 
6 9 
6 0 

Cost Per 
Acre 
Rs. 

3 4 6 
2 4 9 
2 7 6 

Row sown 1 0 * 
k Broadcast 

B L O C K C * — V A B I E T Y — S E O J A N A Y A N 398 

1 . . 35 
3 . . 35 

2 4 9 
2 9 6 

Row sown 8 * 
Broadcast 

B L O C K C * V A R I E T Y — R A T H K A R A Y A L 

1 4 0 
3 1 

2 5 6 
2 8 7 

B o w sown 
Transplanted 1.0" 
Broadcast 

X 4 " 

B L O C K D — V A B I E T Y — S I N N A N A Y A N 3 9 8 

1 . . 6 0 . . 2 6 8 
7 . . 5 7 . . 3 2 8 
2 . . 4 5 . . 2 9 6 

B o w sown 8 " 
B o w sown 1 0 * 
Transplanted 1 0 * X 4 " — 5 * 
Broadcast 

B L O C K E — V A B I E T Y — R A T H K A R A Y A L 

f 
1 
3 i 
•2 

50 
37 
54 
32 

256 t 
242 J 
324 
234 5 

Note.—* General yield of block C was very poor due to shortage of irrigation water, 
•f Preparatory implemental tillage could not be done. AH such tillage was done with the maminoty, the 

pual cost o f such tillage being R s . 1 1 5 compared to an average cost of R s . 7 7 in the case o f other fields. 
J Yields low due to outbreak o f thrips and stem-borer. 
§ Expenditure less because normal hand-weeding could not be given due to shortage o f water. 

I t w i l l be noticed that w h e r e r o w 

Ei n g of germinated paddy has been 
pted an increase i n y ie ld over the 
adcast paddy has been effected but 

hat is more impor tant is that there 
Is been a general reduction in the cost 
cul t ivat ion by over Rs. 25 per acre, a 

bstantial saving f r o m the point of 
ew of the peasant cult ivator. 

Consequent on the maha 1955-56 
demonstrations held i n cult ivators' 
fields, there was a sharp increase i n the 
acreage r o w sown i n yala 1956. A t the 
t ime of w r i t i n g 970 acres have been 
actual ly done. T h e acreage w o u l d have 
been considerably more but for the fact 
that several tracts throughout the D i v i ­
sion w e r e not cult ivated i n yala 1956 
owing to the severe drought. 
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r There was an incessant demand for 
Eyeeders but unfortunately it was 
possible to supply only 75 and that too 
n April, 1956. A few cultivators who 
Ian afford the expense had however 

purchased one or two weeders for their 
ise. 

The trials were continued on the 
'arms in yala 1956 with a view to 
[esting other factors, chief among 
which was the reduction in cost on row 
Rowing. In the normal process adopted 
»o far, one man or boy was used to drag 
the marker followed by 3—4 women 
,vho dropped the germinated seed in the 
tows. This operation cost about Rs. 10 
per acre and is relatively high compared 
to sowing paddy broadcast which 
nvolves only about 1/3 labour unit per 
ere per day. A combined seeder and 
narker (see diagram) was therefore 
designed to be worked by one labourer 
tnd this was tested out. With this inex-
jensive implement costing less than 
ts. 12 and which can easily be turned 
>ut locally, 1£ acres could he row sown 
ti one day by a woman, thereby reduc­
ing the cost of sowing to about Re. 1.25 
jer acre. With experience it should be 
lossible for a woman to sow about 2 
cres a day. 

The seeder is similar to the Indian 
^eed Drill, but the tubes are of thin 
galvanized sheet. These are one inch 
[n diameter and attached to a hopper 
which would take in about 4 measures 
Of seed paddy. From the hopper, the 
seed passes on to a perforated disc 
which controls the seed rate. The per­
forated disc is interchangeable so as to 
adjust the seed rate. In the trials con­
ducted, perforations of 5/16 inch were 
ound to seed 34 measures of paddy per 
ere, while perforations slightly larger 
eeded 76 measures of paddy per acre. 
?he varieties of paddy tested were 

nn 

Sinnanayan and Rathkarayal. Perfora­
tions of 0.25 inches would probably 
seed about 24 measures per acre of 
these varieties. This would be a desir­
able seed rate. The correct size of per­
forations would have to be determined 
for some of the larger or smaller seeded 
varieties. In seeding the operator fills 
the hopper and carries- an additional 
quantity of seed paddy in a basket 
attached to his or her waist. The 
operator walks backwards, dragging 
the seeder which is strapped to the 
waist, and stirs the paddy to ensure 
even distribution. In the trials con­
ducted, a woman was found to be able 
to seed £ acre in about 45 minutes. But 
making allowances for the tediousness 
of the job, one should be able to seed 
at least 1£ acres a day. With experience 
the acreage seeded per day can be 
raised to two. An improvement which 
is being borne in mind is a simple 
device to drop 4—6 seeds at regular 
intervals of 3—4 inches apart. But 
this will be done only after trials have 
been conducted on the relative merits of 
row sowing in continuous rows as 
against row sowing at a regular spacing 
of 3—4 inches in the rows. 

In the light of the results obtained 
with the trials and the readiness with 
which cultivators have taken to this 
method of cultivation as compared to 
transplanting, the following recommen­
dations are m a d e : — 

(a) Prepare the fields in the usual 
manner with 2 or 3 puddlings 
to ensure effective destruction 
of weeds. 

(b) While this is being done, select 
good seed paddy, immerse it in 
salt water, taking only the 
seeds that sink in the saline 
solution, treat this with a 
fungicide and allow it to dry in 
the shade. 



100 T R O P I C A L A G R I C U L T U R I S T , V O L U M E CXII, 1956 

(c) Two and half days prior to sow­
ing, soak the paddy in water for 
24 hours and germinate it for 36 
hours under weight. 

(d) The day prior to sowing drain 
the water off the fields so that 
they are slightly wet the 
following morning. 

(e) Broadcast half the fertilizer mix­
ture on the evening of the day 
the water is being drained. At 
least 1 cwt. per acre should be 
applied. 

( / ) Row sow the germinated paddy 
with the combined marker-
seeder using about one bushel 
of seed paddy per acre the 
following morning. One and a 
half acres can be done at a cost 
of a woman labour unit. 

(g) Treat the fields thereafter as a 
broadcast plot. 

(h) About 2 weeks to 18 days after 
row sowing, depending on the 
growth of the seedlings, inter-
cultivate 3 inches deep between 
the rows with the weeder, 
thinning out plants in the rows 
if necessary. The weeding 
operation will cost less than 1£ 
labour units compared to 12—20 
needed for the first hand-
weeding. 

(i) About 10-12 days after the first 
intercultivation, drain the 
water off, apply a quarter of the 
manure mixture between the 
rows of plants, adjust the inter-
cultivator to a depth of 2 
inches and work it. This second 
weeding will cost one woman 
unit of labour compared to 
about 8 women units for hand-
weeding. 

(j) About 10-12 days later repeat th 
process mentioned in (i) above 
Apply the other quarter of th 
fertilizer and. adjust the inter 
cultivator to work to a depth o! 
1 inch. 

< 

(Jc) If preparatory tillage has been 
hurried and the weed growth ii 
heavy as a result, a spraying oi 
a 2-4-D preparation may b<j 
done to destroy " Kudametta '* 
(Fimbristylis miliacea) withiij 
the rows of the paddy plant 
The dosage is f pints in lj 
gallons of water. This may b< 
necessary in rainfed areas. ' 

(I) The spacing recommended for* 
short-season varieties of paddj 
(3£ to 4 months) is 8 inche 
between rows. Three interculti 
vations can be given with thi 
6 in. weeder. If late-maturinj 
varieties are used, a 10 in 
spacing between the rows ii 
recommended. , 

(m) An intercultivator costs abou 
Rs. 25. It can be used witl 
care for about 8—10 seasons 
A combined seeder and markei 
can be turned out for abou 
Rs. 12. The seeder can be usee 
for several seasons. 

(» ) This method of cultivation is not 
recommended for the present ir 
swampy fields. < 

Discussion 

The potentialities of this method of 
cultivation are great and it is antici­
pated that within a short time t h 
majority of paddy tracts generally 
and in particular in the rainfed area 
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w will be cultivated by this method for 
[ the following reasons: — (1) Time and 
. energy need not be spent on raising 

nurseries. Time is a major factor in 
»rainfed areas where preparatory tillage 
is usually restricted to two weeks. This 

L period can now be entirely devoted to 
, effecting a satisfactory preparatory til­

lage and ensuring effective weed des-
\ truction. The laying of nurseries and 

( subsequent transplanting of the seed­
lings involves heavy expenditure rang­
ing from Rs. 50 to Rs. 75 per acre, which 
the average cultivator in spite of all the 
inducements offered by way of easy 

' credit facilities finds it extremely 
difficult to afford. Whilst transplanting, 
if properly done, may in several cases 
give increases greater than those ob-

• tained from row sown paddy, it has not 
interested the average cultivator in view 

i of the high cost involved. (2) Nurseries 
have to be fenced for protection from 
cattle damage—thus involving addition-

> al expenditure. (3) There is a consider­
able saving in labour which is a serious 
problem during cultivation in the major 
paddy tracts. The result is that a hurried 
cultivation is done and very often 
half the extent is sown late because the 
same labour has to be used. Weeding 
then becomes a problem and quite a 
number of cultivators cannot afford to 
weed the paddy. (4) There is a saving 

• in seed rata over the broadcast paddy. 
'A bushel per acre would be sufficient. 
.In parts of the Island, e.g., Udukinda, a 
seed rate of 4—5 bushels per acre is 

.common. In other parts the seed rate 
is about 2J bushels per acre. (5) There 
is very effective weed control in the 

-growing crop and weeding costs have * 
been reduced very appreciably. A 
woman can weed f acre a day. About 
24 labour units are thus saved during the 
three weeding operations. In rainfed 

areas or in areas where irrigation 
is restricted, if dry weather prevails a t 
the time of weeding, no weeding can 
be done. But with the advent of favour­
able weather within a week to 10 days 
intercultivation of the row sown areas 
can be done with the weeder as the 
rows will be clearly visible in spite of 
the very heavy growth of Kudametta 
consequent on dry weather. In broad­
cast fields under similar conditions it 
will be very difficult to distinguish the 
paddy plant from the weed and if weed­
ing has to be done, the cost would be 
prohibitive. Most cultivators therefore 
do not weed such fields. (6) In rain­
fed areas there is the constant risk of 
having to discard the nurseries and to 
resort to sowing the paddy broadcast 
later if the land is dry at the time of 
transplanting. If transplanting is done 
later when favourable weather inter­
venes, the seedlings are too old and will 
not tiller. This risk is eliminated in row 
sowing because the seed has to be 
soaked and germinated only 2 i days 
prior to sowing. If unfavourable 
weather prevails immediately after 
row sowing, the paddy field can again 
be lightly mudded and re-sown within 
2£ days. 

Judging by the results obtained under 
cultivators' conditions an increase of at 
least 10 bushels per acre can be expected 
by the adoption of this method of paddy 
cultivation. In other words if the 
present non-swampy broadcast areas are 
cultivated row sown, an increase of 
perhaps 8 or 9 million bushels of paddy 
plus a saving of about a million bushels 
of seed paddy can be effected annually. 
There is good reason to believe that this 
can be done, judging by the enthusiasm 
with which cultivators in the Southern 
Province are taking to it. 
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This method of cultivation has opened 
up other lines of investigation. F o r 
instance, in future selection work 
emphasis will have to be laid on varieties 
which tiller profusely and which do not 
lodge. Optimum spacing for each variety, 
optimum seed rate, optimum period of 
soaking and germination of seed paddy, 
optimum dosage of fertilizers, best 
method of row sowing, e.g., sown 
continuously or with 4 — 6 seeds at a 
spacing of 3 — 4 inches, &c, will have to 
be determined. 
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