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Abstrak

Kesan kadar pembajaan nitrogen pada hasi l  dan mutu daun tembakau telah

d ika j i  d i  tanah br is  d i  Ke lan tan  pada mus im pcnanaman l9U6 dan 1987.

E,mpat kadar N iaitu 40. 60. 80 dan 100 kg N/ha diuj i  pada tahun 1986

manakala 60, 80, 100 dan 120 kg N/ha pada tahun 1987. Varict i  tcmbakau

awct panas iaitu TAPM l3 dan TAPM 36 digunakan. Pertambahan

pembajaan N ke kadar 80 kg N/ha membcrikan peningkatan dari segi hasi l

dan mutu. Hasi l  kaj ian menunjukkan bahawa pertambahan kadar N penting

bagi meningkatkan hasi l  tanpa mcnjcjaskan mutu daun kcring yang

dikcluarkan. Kaj ian ini juga menunjukkan terdapatnya kesan t indak balas di

antara kadar N dan variet i  tembakau pada indeks tanaman dan peratus daun

tanpa grcd. Berdasarkan kaj ian yang di jalankan. kadar yang sesuai adalah di

sckitar l tO kg N/ha bagi tembakau di tanah bris yang menggunakan pengairan

secara tradisional.

Abstract

Thc effects of N rates on yield and quali ty of f lue-cured tobacco grown on

bris sandy soi l  in Kelantan were studied during the 1986 and 19f17 growing

scasons. Four ratcs of N fert i l izer (40, 60. 80 and 100 kg N/ha) wcre tcstcd in

1986 and anothcr four (60, 80. l(X) and 120 kg Niha) in 1987. Thc tobacco

were  o f  TAPM 36 and TAPM l3  var ie t i cs .  App l ica t ion  in  the  reg ion  o f  80  kg

N/ha resulted in signif icantly higher yield and better qual i tv. The results

confirmcd thc importance of incrcasing N ratcs tt ' r  achicvc highcr vicld
without jeopardizing thc visual qual i ty of thc curcd tobacco lcavcs. Thc

rcsults also indicated that therc was a signif icant interaction between N rates

and variet ies on crop index and on the percentage of non descript grade in

19U7. Data obtaincd suggested that the desirable rate of N is in the region of

80 kg N/ha for tobacco cult ivated on bris sandy soi l  under the tradit ional

supplcmentary irr igated svstcm.
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Eflccts of  n i t rogcn ratcs on tobacco

Introduction
Ni t rogen is  the most  cr i t ica l  nutr ient  in
producing a tobacco crop of  h igh y ie ld and
qual i ty .  N fer t i l izer  has greater  in f luence
on the tobacco growth.  y ic ld,  leaf
curabi l i ty ,  and usabi l i ty  of  f lue-cured
tc lbacco compared wi th other  nutr ients.  I t
wel l  appears that  the correct  fer t i l izat ion
for  tobacco is  esscnt ia l  to  achieve these
desi red qual i t ies.  

' l 'he 
amount  of  N

required depends on the soi l  tvpc.  the
dcpth of  thc top soi l .  prev ious crops and
related fer t i l izat ion programmes.  ra infa l l
pat tern as wel l  as thc grower 's  own
exper ience.  However.  because of  the h igh
value of  thc tobacco crop and emphasis on
obta in ing h igh y ' ic ld  of  grecn leaves
among growers.  there is  a tendencv to use
high rates of  N fer t i l izer  whi lc  neglect ing
the ef fects i t  has on the qual i ty  o l  the
cured leaf .

From the l i terature.  i t  appears that
extremely h igh ratcs of  N can lower the
yie ld o{  tobacco leaf  (McCants and Wol tz
1967 t  E l l i o t  1975 ) .  Weyb rew  e t  a l .  ( 1983 )
stated that  p lants fer t i l ized excessivelv
wi th n i t rogen procluced tobacco h igh in
tota l  N and n icot inc.  krw in sugars.  and
thei r  smoke is  s t rong and pungent .  On thc
other  hand,  p lants underfer t i l ized wi th N
produced tobacco low in n icot ine.  h igh in
sugars.  and the smoke is  f la t  and ins ip id.

For  opt imum growth,  there should be
an abundant  N supply ear ly  in  growth
unt i l  the p lant  reaches i ts  opt imum size.
To obta in normal  r ipening and a wel l -
matured good qual i t ,v  tobacco.  the
avai lable supply should be gradual lv
dcpleted when maximum growth is
reached  i r nd  r i pcn ing  i s  i n  p r t l g r c : s
(Lawr ic  1979).  Under local  condi t ions the
vcgctat ive phase of  the tobacco p lant
varies from 4-5 days to 6() davs. It is
desi rable that  N in the soi l  is  c lepleted at
the end of  the shor t  phasc which is  about
the topping t ime in order  that  the leaf
matur i ty  may proceed normal ly .  Hence N
must  be appl ied ear ly  and anv necessi ty
for  N,  s ide dressing should be done before
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35 days after planting (Wan Azman
198,5a ) .

About 10% of the f ' lue-cured tobacccr
cul t ivated in  Malaysia is  grown on sandy'
soi l ,  which conta ins low plant  avai lablc  N.
The usc of ferti l izers to supply a major
por t ion of  th is  e lement  is  an cstabl ished
product ion pract ice and needs to be
propcr ly '  managed so that  both _v ic ld and
qual i tv  are opt imized.  Previous studies
showed that  an appl icat ion of  40 k-g N/ha
is sui table for  tobacco cul t ivat ion on these
br is  sandy soi ls  under the t radi t ic lnal
supplementary i r r igated systcm (Wan
Azman 1985b).  Howevcr ,  the ear l ier
resul ts  a lso indicated that  there was a
l incar  respt ' rnse to N appl icat ion up to 60
kg N/ha.  Thus,  there is  s t i l l  scope to
increasc the current  recommended rate c l f
,10 kg N/ha so that both the tobacco vield
and qual i tv  can be maximized on these
br is  sandv soi ls .  This  s tudv * 'as carr ied out
to determine the dcsi rable rate c l f  N
required for  tobacco cul t ivat ion on br is
sandy soi l  under the t radi t ional
supplementary i r r igated system.

Materials and methods
Fie ld t r ia ls  were conducted to s tudv the
ef fects of  N on the y ie lc l  and qual i tv  of
tobacco grown on br is  sandv soi ls  (Rhu
1-apai .  Rudua and Rusi la  ser ies)  for  the
f i rs t  crop (Januarv)  in  Kelantan dur ing the
1986 and 1987 growing seasons.  Based on
the resul t  obta ined f rom previous studies
(Wan Azman l9 l t5b)  four  t reatment  levels
of  n i t rogen werc establ ished in 19i36:

Trcatrnent  Ratcs (kglha) and sources ol  N
fcr t i l izer  (da) 's  af tcr  t ransplant ing)

N H r N O t  K N O r  K N O I
( 3  d a r s )  ( 2 1  d a v s )  ( 3 5  d a v s )
-+t I

- l i l  : r l

60 t0

60 l0 2()

However.  in  1987 (based on the resul ts
obta ined in 1986) the t reatment  levels  of

N I

N ]

N3

N-l



N were:

Rates (kg1ha) ancl  sources of  N

fcr t i l izcr  (daVs af ter  t ransplant ing)
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appl icat ion of  N produced bet ter  y ie ld and

qual i ty .  Spl i t  appl icat ion of  N fer t i l izer  is

to min imize leaching especia l lv  on br is

sandy soi l .  Spl i t  appl icat ion was only '
practical at the most twice after the basal

appl icat ion of  fer t i l izers.
l ' he  expe r imen t l t l  des ign  was  a  2 l

factorial laid out irr a split-plot with four

replications using TAPM 36 and I-APM

13 var iet ies as the main p lot  and four  rates

of  N as the sub-plot .  Each p lot  had three

rows wi th 32 p lants per  row (30

exper imenta l  p lants per  row wi th a guard
plant  on e i ther  end) .  The middle row was

the  ha rves lah l c  p lo t  i n  t h i s  expe r imen t .
The spacing was 102 cm between rows and

56 cm r.vithin rows giving a total
populat ion of  17 -507 p lants/ha.

Leaves of  the indiv idual  p lots  were
harvested when r ipe and were cured
togethcr .  The cured tobacco of  ind iv idual
p lot  was assessed for  y ie ld and qual i ty .  A l l

other cultural practices such as disease
and pest  contro l ,  topping and
dcsucke r i ng .  weed  con t ro l .  h i t r ves t i ng .
cur ing and grading of  the cured leaves

Treatment

NHTNOl  KNOr
(3 da1's) (21 da1's)
10 20

60 20

60 l0
60 .10

KNOr

(3-s da1's)

N I
N2
N3
N4

l0
20

All the basal ferti l izers were applied
in two pockets about  10 cm on e i ther  s ide

of  the p lant  and 10 cm depth 3 days af ter

t ransplant ing (DAT).  The source of  N

was ammonium ni t rate (NHaNOj)  rvh ich

was incorporated into a ferti l izer mixture

to supply 165 kg P2O5/ha and 162 kg KlO/

ha to a l l  p lots .
The remain ing N requi rcd was

appl ied as a s ide dressing 21 DAT and 35

DAT according to the t reatments.  Al l  the
s ide  d ress ing  used  po t l : s i um n i t r a l e
(KNOr)  as a source.  Based on method of

f 'er t i l izat ion studies in  Malaysia
(Kamarudin and Khairuddin 1987) spl i t

Tab le  l .  Thc  ana lvs is  o f  var iance rcsu l t  fo r  3  s i tcs  in  1986 and 1987 (F-va luc)

Source Y i c l d
Gradc
lndex

Crop
rnder

\on
descript ( li )

Sugar Nicot inc Total  N
l ' , )  \ ' i J

1986 growing season
Sitc
Rcp (Si tc)
Var iet l
Si tc  r  Var ietr
Var ict l  r  Rep (s i tc)
N-ratc
Si te x N-rate
Var iEtv r  N-rate
S r t e x V a r .  x N - r a t c

l9{i7 growing season
Srtc
Rcp  (S i t c )
Var i r - tv
Si tc r  Var ict l
Vrr iet .v  r  Rcp (s i te)
N-ratc
Si tc x N-ratc
Varict-v' r N-ratc
S i t c r V a r .  x N - r a t c

1 1  r r "  l l  l l

0  0 l ns  I l . 7 l - .
( l . l lns ( ) . . ] (hs

I  1 . i j l  " -  l . - 1 l n s
L67  O . f i l n s
0.- i lns l ) .79ns
1  . l  I  ns  0 .75ns

]E .06 ' -  I  L l l t t r

11 .11 ' ' ,  . r l . l 9 ' '
(1. ( l9ns l ( ) .18" '

11 .97 - '  L - l l n s

l . l 0ns  7 .E9 ' -
0  55ns  l .E l n :

l 0  6 j "  1 . l ( l n s
L l6ns  0 . l l n s
( l  - 19n :  ( l . . 1 l ns
( l . i ) t )ns Ll6ns

l8 .g l " ' ,  17  e0 " ' -

- 11 . (11  "  t ( ) . { ) 8 ' ' -
( ) .66n\  I  96ns

l1 .86 ' ' -  0 . 90ns  0 . - l l n s

() . l lns ( | .J lns 1) .1)()ns
I . l . l n s  1 ) . 3 l ns  0 .76ns

l . 1 l { ns
I . l 7 n s
L J. hhns

l x . - 9  l . i . q -  l  | . . 1 1  
'

( l . r  l ( rn \  |  |  X5n.  {  I . r ) l  In \

0  06ns  { ) .15n:  l .69ns

q .59 " ' '  r r . 73 ' ' '
( ) .8( ln:  L90ns
0.6tJns L() .1n5
( l . 6 l ns  ( | . 97ns

6 1 1 ' -  1 6 . 7 1 " ' ' ,
0. f l5ns LTEns
t) . - . j1ns 1) .07ns
0.1-1ns (l 58ns

l .  1  8ns
l .85ns
l . l7ns
l . l 9 n s

7.31S"
l .6 l '
l . 76ns
L l 5 n s

l l . l 6 * *
0.59ns
0.9t lns
I  .  l lns

36ns 3.95-
{}7ns {).87ns
.r9' ' '  .1.I"
6lns l .( l . lns

'S igni{ icant  at  p <{) .05
-*Signi f icant  at  p <0.01
ns = non-signi f icant
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Effects of nitrogen rates on tobacccr

Table 2.  Ef fect  of  s i te on y ie ld and qual i ty  of  tobacco grown on br is  sandy soi l  (1986 and 1987)

Yield Grade
(kg/ha) index

Crop
index

Non dcscript Sugar Nicotine Total N
(%)  ( ' n )  ( q ' )

l9E6
Kg. Sungai ,  Bachok
Kg. Pintu Gerbang, Bachok

Kg. Pulau Ular. Tumpat

1987

877a 2.8a
990a 2.6a
535b | .1a

42b 630b 7.5ab
49a 1 02.1a 3.3b
,11b 862a 1 1,6a

20.6b  1 .6a
26.2a  1 .6a
27.8a  1 .Ua

16.6b  2 .7a
18.9b  2 .5a
26,1a 2.0b

1 760b
2 205a
1 266c

I  .+a

t . + a

l . + a

l . t l a
I .-1a
1 . 3 a

50a
15b
l ) h

Kg. Dalam Rhu, Pasir Puteh 1 194b
Kg. Pintu Gerbang, Bachok 2 073a
Kg. Tujuh, Tumpat 2 120a

Means with the same letter indicate non significance at p <0.05

Table 3.  Ef fect  ofvar iety on y ie ld and qual i ty  of tobacco on br is  sandy soi l  (1986 and 19t17)

Nicot ine 
T. ta l  N('/")Var i e t y

Yield
(kg/ha)

Grade Crop

index index

Non descript
(r)

Sugar
( % )

l :+
1 . 4

25,0
24.7

t . 7
t . 7

2 . 9
1 . 8

t a  1 1 1

47 829

12 741
46 933

1 749
1 739

I 756
2 035

r986
TAPM 36
TAPM 13

1987
TAPM 36
TAPM 13

1 . 5
1 . 5

20.7 2.4
20.7 2.3

9 . 2
5 . 7

were carried out as recommended under
the traditional supplementary irrigated
system (Wan Azman 1985a).

Results and discussion
The analysis of variance for the rate of
nitrogen study for two successive years.
1986 and 1987 are shown in Table /. The
incorporation of the two varieties was to
observe any significant difference in the N
requirement for yield and leaf quality
improvement. TAPM 36 is a widely
planted variety in Malaysia, whereas
TAPM 13 is a newly released variety. For
both years the effect of site was highly
significant for most variables (Table 2).
This indicated that we had chosen sites
with vast climatic and environmental
variation which directly or indirectly
influenced the performance of the
tobacco. Site and variety interaction effect
was significant in 1987, measured by grade
index.  At  Kampong Sungai ,  Bachok,
TAPM 13 performed better than TAPM'
36. At Kampong Pintu Gerbang, Bachok,
the two varieties produced high grade
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leaves but both produced low grade leaves
at Tumpat. The sites were the
representative of bris sandy soils. The
results indicated that wherever there was
signi f icant  d i f ference between var iet ies.
TAPM 13 was always superior to TAPM
36 (Table 3).

I n  1987 .  s i gn i f i can t  i n te ruc t i ons  ue re
observed between N-rate and varieties on
crop index. Results suggested that the
suitable rate of N was at 80 kg N/ha for
variety TAPM 36. However, for TAPM
13. further studies must be carried out to
determine the optimum ferti l izer rate
under a wider range of soil, cl im.ate and
management conditions. The effect of N-
rate on variety TAPM 36 measured by
percentage of non descript worsen with
the increase of N but with TAPM 13. the
effect is not significant (Table 1).

The effect of N-rate on yield and
physical quality varied between the 2
years. Wherever the effect was significant
in  1986,  i t  showed non-s igni f icant  in  1987.
This could be due to the environmental or
climatic conditions durins the vears. The
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Table 4. Mean value for N-rate and variety intcraction on crop

index and percentage of non dcscript on bris sandy soi l .  1987

Crop index Non descr ipt  ( l  )
N-rate
(kg N/ha) IAPM I3 TAPM 36 TAPM 13 TAPM 36

896
920
953
962

60
8i)
100
120

750
8 1 7
| -)-)
676

- ) - 4

6 . 1
4 . 6
6 . 1

7 . 3
7 . 5
9 . 5

I  L . - )

Table 5. Effects of nitrogen rates on yicld and quali ty of tobacco on bris sandy soi l
(1986 and 1987)

Trcatment
(kg/ha)

Y ie l d
(kg/ha)

Grade
index

Crop
index

Non dcscr ipt
( % )

Nicot ine Total  N( rL )
Sugar
(rL)

1986
4i)
60
80
100

1987
60
u0
100
120

I -560c
1  6 9 1 b
1 830a
1 984a

696c
772b
8,18a
U87a

823
869
ll:+3
u 1 9

2. -5
1 , . )

2 . 7
1 . 6

6. , tb
7  r b
7 .  l b
9 .  2 a

l . . lbc

I  . 3c
1 . . { ab
1 . 5 a

I  . 4c
I  . 4c
l . - 5b
1 . 6 a

:+.t
,15
46
16

26.0a  l .5b
25.4a  l .6b
21 4ab l .8a
23.6b  l .8a

2 l . 7 a b  2 . 3 b
22.3a 2.2t)
20 .1b  2 .4ab
18. .1c  2 .7a

1 806
| 942
1 9 1 4
| 920

.{5a

+-{;t t)
'13bc

12c

Means wi th the same let ter  indicatcs non s igni f icance at  p <0.05

1986 crop season was relatively dry
compared to 1987 which was wet
especia l ly  in  the middle of  the growing
period. It was found that 80 kg N/ha gave
higher yield and crop index compared
with the current recommended level of 40
kg N/ha in 1986 (Table 5J. In fact, up to
100 kg N/ha, yield and crop index were
st i l l  increasing indicat ing that  the response
was sti l l  not optimum yet. The rate was
then increased in the following year.
However.  resul t  in  1987 indicated that  N-
rate greater than 80 kg N/ha tended to
reduce the yield and crop index. Grade
index increased with increasing rates of N
in 1986 but decreased with increasing rate
of N greater than 80 kg N/ha in 1987.

Ni t rogen is  an important  const i tuent
of nicotine and is the main controll ing
factor in nicotine production, with the
highest nicotine percentage generally
occurr ing at  the h igher  n i t rogen ra les even
though the yield no longer increase. The
percentages of sugar and nicotine contents

are important characteristics for tobacco
qual i ty ,  which are widely used in
manufacturing cigarettes. The sugar
content  of  about  18-25cic and n icot ine
content  of  about  1.8-2.5o/o is  actual ly
required by cigarette manufacturers in
Malaysia (Musa 1985).  The n icot ine level
increased with an increase in the nitrogen
rates. Each increment of applied N gave a
highly significant increase in nicotine. All
the nicotine values were within the
acceptable l imi t .  Increasing the rates of  N
decreased sugar content significantly for
both 1986 and 1987 crops.  However,  the
values of the sugar were within the
acceptable l imit. The levels of total N
increased with an increase in applied N for
both years. The results agreed with those
of other studies (McCants and Woltz
1967;  El l io t  1975;  El l io t  and Court  1978;
Hawks et  a l . ,  1979;  Weybrew et  a l .  1983;
Wan Azman 1985b).

These results revealed that it was
advantage to increase the current
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Etfects of nitrogen rates on tobacco

recommended rate from 40 kg N/ha to the
region of 80 kg N/ha. However, further
increase of N greater than 80 kg N/ha
showed no significant increase in yield and
qual i ty .

Conclusion
Increasing the rate of N application from
40 to 80 kg N/ha resulted in significantly
higher yield and quality. 

-l-his 
shows that

current recommended rate of 40 kg N/ha
(Wan Azman 1985b) is insufficient fbr
maximizing the tobacco yield and quality
on bris sandy soil under the traditional
supplementary irrigated system. Also
from the present study it appears that by
applying about 80 kg N/ha, the desired
sugar and nicotine contents can be
achieved.

Significant interaction between N-
rate and variety revealed that the suitable
N-rate was about 80 kg N/ha for TAPM 36
var iety .  However,  for  TAPM 13 var ietv ,
further studies should be carried out to
determine the opt imum N-rate under the
various climatic conditions and soil tvpes.

Resul t  f rom thesc exper imcnts
indicated that an increase in N-rate above
80 kg N/ha had pronounced effect on
lowering the leaf quality. Higher N-rate
tended to be detrimental to cured leaf
quality and was not economical to the
growers. From the foregoing, it can be
concluded that in order to achieve a
tobacco crop of optimurn yield and quality
on the sandy bris soils of Peninsular
Malaysia, N ferti l ization rate in the region
of 80 kg N/ha wil l suffice. The nitrogen
rate recommended in the basal
application is 60 kg N/ha for both the
varieties to produce tobacco of high yield
and quality. However, additional N
application is necessary for tobacco on
bris sandy soil, for extra yields, when
early rains may tend to leach nitrogen out

Accepte.I for publication on I2 October 1988
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of the root zone. The amount of side
dressing is 20 kg N/ha using potassium
ni t rate.  appl ied at  21 DAT or  not  la ter
than 35 DAT.
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