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EFFECTS OF DIFFERENT METHODS OF FERTILIZER APPLICATION
ON THE YIELD AND QUALITY OF PINEAPPLE

A.C.  LEONG-
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RINGKASAN

Kaj ian te lah di ja lankan untuk mengetahuikesan-kesan formula- f t rmrula baja yang ber la inan yang

;iili*'"**:::l:llli;t i;Ii:liffi ,ti:JT,lli::'[.]Ji."lilji'!;li1iliil:::li:::;::l Ji:
tumbuhan pokok tc lah di rekodkan hingga l2 bulan selepas di tanam dan hasi l  tc lah dipungut selepas l l l
bulan.  Bentuk pertumbuhan adalah bergantung pacla kadar peniakanan (nutr ients)  r 'ang drgunakan.
Forntula baja vang disvorkan oleh MA RDI.  mcnshasi lkan buah vang lebih besar.  hasi l  vang pal ing t ingui
serta kos/pulangan per hektar  vang ter t inegi .

Perubahan hasi l  adalah selaras dengan kadar N vang diqunakan. Kandungan gula ( .Br i r )  dan asid
(ai  c i t r ic  acid)  adalah t idak dipengaruhi  o leh per lakuan ( t reatment)  yang di ja lankan.

Kepent ingan unsur Zn d:rn kekerapan pembajaan per lu d ikaj i  dengan Iebih lanjut  dan mendalam
lagi .

INTRODUCTION

Various ferti l izer formulations are being used for pineapple growth on peat soils in the
estate and smallholders' f ields of Johore. The smallholders are applving foliar sprav with urea,
copper sulphate and lime in the first ferti l izer application three months after planting. Broad-
casting of ferti l izer by hand is practised only at six and nine months after planting with either
three or four bags of the ferti l izer mixture (30:1 :32) per acre (Anour-r-eH . pers. conlm., 1976).
The estate has their own formulation and mode of application. These are modified wherever
necessary depending on the costs of ferti l izer (Lze, pers. comm., 19'76).

The variation from MARDI's recommended ferti l izer schedule had prompted MARDI to
investigate into the effects of the different t 'erti l izer formulations on the yield. fruit quality and
cost/returns in the pineapple production on peat.

MATERIALS AND METHODS

Initially a survey was carried out among the smallholders in the Pontian District, Jonore,
to determine the exact amount of fertilizer used (Appendix I ). The two levels uiz. : T. and T* ,
commonly employed by the smallholders, were then incorporated into the study.

The investigation was carried out on 9.10.76 and ended on 9.4.78. The pH of the peat was
3.'1. The average maximum and minimum remperarure recorded were 32C and 22.C,
respectively. The experimental area received a total rainfall of 364 cm durins the duration of the
experiment.

"Vegetable Branch.  MARDI IPRS. Pont ian.  Johore
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Five treatments (Table I ) were used in the investigation. Treatments 3 and 4 were fertilizer
levels commonly used by the smallholders. The mode and details of the manurine schedule for
the various treatrnents are shown in Appendix 2.

The design used for the experiment was a Randomized Complete Block (RCB) with four
replications. The plot size was 11 x 3 m. The planting distance employed was 1.2 x 0.6 x 0.3 m
giving a population of 358000 plants per hectare. Uniform size of Masmerah slips were used as
planting materials and the planting procedure was in accordance to TAy et al., (1968).

Plant height, total number of leaves were recorded monthly unti l hormoning (flowering
induction) was carried out at 12th month after planting. The fruit weight, size, sugar ('Brix) and
7o citric acid contents were also determined at the end of the experiment.

RESULTS AND DISCUSSION

Plant Height and Number of Leaves

Figures I and2 show the distributions of plant heights and number of leaves with time,
respectively, for the various treatments. From Figure.r 1 and 2 it is observed that Tr, T. and T,
resulted in taller plants with more number of leaves in the first six months of growth".

Subsequently, however, this growth pattern changed following the order of T, ) T. ) T, )
Tz > T.. This i l lustrated that foliar application of ferti l izer could ha,"e probablv benefited tie
pineapple plant by encouraging vegetative growth. However, the benefits of a taller plant with
more leaves were not carried into later growth of the pineapple plants. Seven months after
planting the trend was noted to follow the level of nutrients applied. Thus, at the end of the
ferti l izer application schedule, T, recorded the biggest plant while T., with the lowest level of
applied N recorded the smallest plant with the least number of leaves. ihis was also reflected in
the yield figures.

Effects on Yield

The effect of different treatments on yield is i l lustrated in Table 2. Ferti l izer applications as
recommended by MARDI gave the highest yield per hectare, followed by T. while the lowest
yield was obtained from T-,. No significant difference in yield was observed beru,een T. and T,
which received almost similar amount of N. The yield pattern therefore correspondeO wittr ttre
amount of applied ferti l izer notably with the N levels in the various treatments.

Repeated foliar sprays of ferti l izer did not increase the efficiency of nutrients uptake by the
pineapple plant. This was infered from the low yields obtained from such treatments. This
observation was contradictory to the findings of OltveR & WEesrEn (1969) who found that
there was no significant yield differences in the method of ferti l izer application either by
spraying or soil application though the trend was in favour of the latter. Thus one can say that
under the present experiment hand broadcast as in T, and T, were superior to foliar spray
though the main yield determining factor is sti l l  the N levels.

Besides the effects of different N levels on the yield differences between T, and T., the
differences could also be due to the ineffectiveness of the two later ferti l izerapplicationsitOttr
a_nd 0th months) in T-.. It was also noted that T, and T, which received ZnSoo gave higher yields
than T2, T, and To. Perhaps Zn is an important element for pineapple which may be deficient in
peat soil. Tav (1972) reported some Zn deficiency symptoms in pineapple. These two aspects
can be investieated further.
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TABLE 2: EFFECTS OF
YIELD OF PINEAPPLE IN

DIFFERENT FERTILIZER APPLICATION ON THE
M TONS PER HECTARE (DMR TEST AT p = 0.05)

Treatments Ranked Means

TI

T5

T4

T2

T3

45.37

+  Z . J Y

41.82 |'
4 1  . 7  4 1

4 1 . 0 5

42.46

0.35

2.03

Further investigation could be carried out in the study of the requirement of trace elements
especially Zn and the time of application of ferti l izer.

Further investigation could be carried out in the study of the requirement of trace elements
especially Zn and the time of application of fertilizer.

-*

s .e  x

c.v Vo

Treatments covered by the bar indicated non-signi f icance at  the S %level  ofprobabi l i ty .

Thus one can conclude under the present experiment that the main attribute to the yield
differences between treatments is the levels of N applied.

Fruit Size (Length and Diameter)

A shown in Table 3, T, gave a significantly bigger fruit size. The ranked position of the fruit
s ize corresponded approximately  wi th the levels of  N appl ied per  hectare.

Foliar spray did not increase fruit size suggested that the amount of nutrients applied is
more crit ical in determining the fruit size. Foliar spray probably encouraged vegetativ; growth
at the expense of yield.

Sugar Content ("Brix and 7o Citric Acid)

No significant differences were determined between the various treatments in the sugar
content and c7 citric acid in the fruit (Tabte -1,). This showed that fruit qualitv in terms of sugar
content was not affected by the nutrients applied either in the form of sprav or hand broadcast.

Cost/Returns

Assuming a l l  the cost  factors were constant  except  fbr  fer t i l izer ,  MARDI 's
recommendat ion gave the h ighest  returns/ha (column l l  in ' tobte 4) .  This  value exceeded values
obta ined f rom other  t reatments by M$l-57-  190 per  hectare (column 12 in Tubte 4) .  The extra
v ie ld con-rpensated for  the h igher  expen<l i ture on fer t i l izer  in  MARDI 's  recommendat ion.  The
profit mar-qin per hectare from T' could have been greater if the costs of ferti l izer application
rvere considered, as hand broadcast would require less man hours compare<J to tbliar spray.

CONCLUSION

Vegetative growth in terms of plant height and number of leaves and the yield figures were
pr imar i ly  dependent  on the levels of  N appl ied.

MARDI 's  recommendat ion is  super ior  to  other  t reatments in
yield and cost/returns per hectare.

the pineapple fruit size,
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SUMNTARY

T'hc prescnt  st t l ( l \  \ \as carr iet i  cut  t i )  i r ) \est iqate the ef fccts o l  d i f lcrent  ler t i l izer  formulat ions ns
pract isccl  hr  snt t t l lboklen unt l  cstatc on the r  ie ld.  c()st ' return- \  and f ru i t  qual i tv  of  p ineapple .  F ive
f c r t i l i z c r  t i r r n t u l l t t i L rns  ue re  t cs t c r l  on  cu l t i r a t ed  pca t  i l )  . l oho rc .  P lan t  g ro * t h  nas  r cco rded  up  t o  t hc
l l t h  r l 1on t l t  and  t hc  r i e  l t l  an t l  f r u i t  qua l i t r  uc r c  dc te rn r i ncd  a t  l 8  mon ths  a f t c r  p l an t i nq .  

- l  
hc  pa t t e r r r  o l

vege ta t i ve  s ron th  l i r l l o r i c c l  t hc  l c re l s  o l  r ' r u t ncn t s  app l i ed .  \ lARDI ' s  r econ tn tenda t i on  r i e l dec i  b i guc r
t r t r i t s .  t hc  h i { hcs t  r i e l d  l t nd  cos t r r e tu rn  pe r  hcc ta re .  

' l h c  
r i e l d  t r enc l  co r respondec l  * i t h  t hc  l e re l  o f  N

app l i cd .  Thc  B r i r  anc i  ' .  c i t r i c  ac i c l  uc r c  no t  a f t c c t cd  b r  t he  ra r i ous  t r ca t r nen t s .  Thc  i n rpo r t ancc  o t
7,n t rnd t rme o1 appl ic l t t ion arc l l reas that  need lur thcr  in\c\ t l r l iL t l r ) l t .
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APPENDIX I :  SUMMARY OF A SURVEY ON FERTILIZER APPLICATIONS IN THE
FIRST FOLIAR SPRAY FROM 22 PINEAPPLE SNIALLHOLDERS IN

PONTIAN DISTRICT. JOHORE

Urea
Kg/ha

Applied

Nos.  of
sr.nallholders

CuSOz
kg/ha
applied

Nos.  of
smallholders

Lime
kg/ha
applied

Nos.  of
small-

holders

4 5

40 )C)

57,61*

68 78
'79

r . 1 2
) ) 4

3 .36*  *

4.48

45

46 56*

J / - - 6 /

68 78

79

3

8

5

2
A

4

4

u
3

4

4

8

I

5

x The average value
+* This value taken

of these figures were taken as
as the average.

the standard fo l iar  appl icat ion of  the smal lholders.

206



APPENDIX 2: MANURING SCHEDULE OF THE VARIOUS TREATMENTS

Treatments Time and mode of application kg/ha

l . MARDI'S
recommendation

Estate's practice

3. Smallholders -

21h. months Urea spray
+2 Hand Broadcast
@ 3  bags  o f  ( 30 : l : 32 )
mixture per hand
broadcast

3rd month hand broadcast (H/B)

a t  4  bags  o f  30 :1 :32
pineapple mixture

6th month H/B

9th month H/B

lst rnonth spray

3rd month spray

5th month spray

6th month H/B

9th month spray

12th month spray (together

with flower induction
hormoning)

At 21/z month spray

6th month H/B

9th month H/B

3ss s/A
5.3 CIRP

133 KCL
2.2 CuSO4
2.2 ZnSO4

33.6 Limestone
- as above -

(without trace
elements)

- as in 6th month
H/B

45 Urea
3.4 TSP
1.7 CuSO4

'4.5 Limestone

50.4 Urea
3.4 TSP

33.6 KCL
1 .7  CuSO4
4.5 Linrestone

- as in 3rd month
spray -

157 Urea
16 .8  TSP

258 KCL

56 Urea
3.4 TSP

45 KCL
2.2 CuSO4
6.7 Limestone

22.4 Urea

62 Urea
3.4 CUSO4

49 Limestone

I

267 S/A
3.9 CIRP

IO1 KCL
- as in 6th
month H/B
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Treatments Times and mode of application kg/ha

4. Smallholders @ 2%
months Urea spray +
2 hand broadcast @-
4  bags  o f  ( 30 :1 :32 )
mixture per hand
broadcast

Suggested application
@ 2  bzgs  o f  30 : l : 32
per handbroadcast

At 21,4 month spray

6th month H/B

9th month H/B

4th month H/B

6th rnonth H/B

Sth month H/B

lOth month H/B

l2th month H/B

62 Urea
3.4 CuSO4

49 Limestone

3ss s/A
5.3 CIRP

133  KCL

- as in 6th
month H/B -

r78 S/A
2.6 CIRP

67 KCL
2.2 CuSO4
2.2 ZnSO4

33.6 Lirnestone
- as in 4 months
H/B without
trace elements
and Umestone

*  S /A
CIRP
KCL

Ammonium sulphate
Christmas lsland Rock Phosphate
Muriate of Potash

208


	C O N T E N T S
	CHEMICAL INDUCTION OF INFLORESCENCE ABORTION IN OIL PALM (ELAEIS GUINEENSIS JACQ)
	STUDIBS ON IN VITRO PROPAGATION OF BLACK PEPPER (PIPER NIGRUM L)
	PRODUCTIVITY AND CHEMICAL COMPOSITION OF TWENTY IMPROVED TROPICAL GRASSES IN THE HUMID TROPICS
	THE EFFECT OF THREE METHODS OF DRYING ON THE VIABILITY. VIGOUR AND STORABILITY OF MAIZE , (ZEA MAYS L,), SORGHUM (SORGHUM VULGARE L.) AND SOYBEAN (GLYCTNE MAX (L) MERRILL) SEEDS
	NIACRO AND MICRO NUTRIENT CONTENTS AND REMOVAL BY LETTUCE (LATUCA SATIVA)
	LIMING EFFECTS ON THE PERFORMANCE OF SUGAR.CANE IN KEDAH
	EFFECTS OF DIFFERENT METHODS OF FERTILIZER APPLICATION ON THE YIELD AND QUALITY OF PINEAPPLE
	STUDIES ON THE DEVELOPMENT OF THE ROTAVATOR CUM RIDGER
	DRY PACKING AND SHELF LIFE STUDIES ON FRIED ANCHOVIES
	ANALYSIS OFTOCOPHEROLS AND TOCOTRIENOLS IN PALM OIL AND PALM OLEIN BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) : A PRELIMINARY STUDY
	THE NUTRITIVE VALUE OF A PALM OIL EFFLUENT PRODUCT (PROLIMA) AS A PROTEIN SOURCE IN BROILER DIETS
	EVALUATION OF DIETARY PROTBIN SEQUENCES FOR GROWING-FINISHING PIGS
	THE ENERGY REQUIREMENTS FOR MAINTENANCE OF STALL-FED) KEDAH-KELANTAN CATTLE IN MALAYSIA
	CONCEPTION RATE OF LOCAL INDIAN DAIRY CATTLE FOLLOWING OESTRUS SYNCHRONIZATION WITH CLOPROSTENOL



