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Effect of Nitrogen and Molybdenum on Pineapple Yield and Nitrate
Concentration in Fruit
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ABSTRACT: A study on the effect of nitrogen and molybdenum on yield of pineapple and nitrate concentration in
fruit was conducted on Fang Daeng soil in a farmer field at Ronthong subdistrict, Bansapan district, Prachuap Khiri
Khan province during 2012-2013. The experimental design was arranged in randomized complete block (RCBD) with
nine treatments and four replications. The treatments comprised T1: control with no fertilization, T2: 13-7-35 formula
chemical fertilizer at the rate of 50 kg/rai, T3: 13-7-35 formula chemical fertilizer and ammonium sulfate each at the
rate of 25 kg/rai, T4: foliar application of 0.5% sodium molybdate (50 g/rai), T5: 13-7-35 formula chemical fertilizer
at the rate of 50 kg/rai and foliar application of 0.5% sodium molybdate (50 g/rai), T6: 13-7-35 formula chemical
fertilizer and ammonium sulfate each at the rate of 25 kg/rai with foliar application of 0.5% sodium molybdate (50 g/
rai), T7: foliar application of 1.0% sodium molybdate (100 g/rai), T8: 13-7-35 formula chemical fertilizer at the rate
of 50 kg/rai and foliar application of 1.0% sodium molybdate (100 g/rai), T9: 13-7-35 formula chemical fertilizer and
ammonium sulfate each at the rate of 25 kg/rai with foliar application of 1.0% sodium molybdate (100 g/rai). First
fertilization was made three months after planting using ammonium sulfate at the rate of 50 kg/rai. At 10 months
old, pineapple was artificially induced to flower using calcium carbide and 45 days after that, fertilizers with respect
to the treatments were applied. Pineapple was harvested at 18 months of age. Result showed that the use of 13-7-35
formula at the rate of 50 kg/rai together with foliar application of sodium molybdate at 0.5 and 1% concentrations
(50 and 100 g/rai, respectively) highly significantly gave the highest pineapple fruit yield of 8.06 (T5) and 8.08 (T8)
ton/rai, respectively. The application of 13-7-35 formula chemical fertilizer and ammonium sulfate, each at the rate
of 25 kg/rai with or without foliar application of sodium molybdate did not increase pineapple yield. Both rates of
sodium molybdate applied foliarly effectively reduced the concentration of nitrate in pineapple fruit. The addition of
ammonium sulfate resulted in the increase of nitrate in fruit. The foliar application of sodium molybdate with no plant
major nutrient supply gave low yield of pineapple due to the lack of plant major nutrient, molybdenum restraining
the uptake of nitrogen and retarding the growth of pineapple. All fertilizers used had no effect on the differences of
plant nutrient concentrations in pineapple fruit of which potassium was detected in the highest amount followed by
nitrogen and phosphorus, respectively.

Keywords: pineapple, nitrogen, molybdenum, nitrate, Fang Daeng Soil
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Table 1 Effect of nitrogen and molybdenum on diameter, length and weight of pineapple fruit, and fresh fruit

yield.
Treatment Diameter Length Weight Yield
( cm (kg/fruit) (ton/rai)
1 11.97e 15.64d 2.09de 7.34de
2 12.19d 16.17a 2.20bc 7.71bc
3 12.69¢c 15.78¢c 2.15cd 7.53cd
4 12.03e 15.79¢c 2.02e 7.08e
5 12.89a 16.25a 2.30a 8.06a
6 12.41¢c 16.24a 2.25ab 7.88ab
7 12.17d 16.21a 2.07de 7.26de
8 12.80ab 15.93b 2.30a 8.08a
9 12.70b 16.21a 2.20bc 7.73bc
F-test . . . .
%CV. 0.6 0.4 2.5 2.3

Remarks: ** significantly different at 0.01 probability level, means with different letters within column indicate

significant difference according to DMRT

T1 = no fertilization, T2 = 13-7-35 (50 kg/rai), T3 = 13-7-35 (25 kg/rai)+21-0-0 (25 kg/rai), T4 = sodium molyb-
date (50 g/rai, 0.5%), T5 = sodium molybdate (50 g/rai, 0.5%)+13-7-35 (50 kg/rai), T6 = sodium molybdate
(50 g/rai, 0.5%)+13-7-35 (25 kg/rai)+21-0-0 (25 kg/rai), T7 = sodium molybdate (100 g/rai, 1%), T8 = sodium
molybdate (100 g/rai, 1%)+13-7-35 (50 kg/rai), T9 = sodium molybdate (100 g/rai, 1%)+13-7-35 (25 kg/rai)+21-

0-0 (25 kg/rai)
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Table 2 Effect of nitrogen and molybdenum on pH, brix and nitrate content in pineapple juice.

Treatment pH Brix Nitrate

(%) (mg/L)

1 3.64 12.16bc 0.50c

2 3.71 12.29abc 8.33b

3 3.89 11.60c 20.00a

4 3.78 12.86ab 0.50c

5 3.83 11.47¢ 1.50c

6 3.78 11.89¢ 6.67b

7 3.71 13.00a 0.33c

8 3.65 12.29abc 0.50c

9 3.67 11.76¢ 2.00c
F-test ns * i

%CV. 2.93 3.55 28.95

Remarks: ns = non significant, **,*** significantly different at 0.01 and 0.001 probability level, respectively,

means with different letters within column indicate significant difference according to DMRT

T1 = no fertilization, T2 = 13-7-35 (50 kg/rai), T3 = 13-7-35 (25 kg/rai)+21-0-0 (25 kg/rai), T4 = sodium molybdate
(50 g/rai, 0.5%), T5 = sodium molybdate (50 g/rai, 0.5%)+13-7-35 (50 kg/rai), T6 = sodium molybdate (50 g/rai,
0.5%)+13-7-35 (25 kg/rai)+21-0-0 (25 kg/rai), T7 = sodium molybdate (100 g/rai, 1%), T8 = sodium molybdate
(100 g/rai, 1%)+13-7-35 (50 kg/rai), T9 = sodium molybdate (100 g/rai, 1%)+13-7-35 (25 kg/rai)+21-0-0 (25 kg/rai)



KHON KAEN AGR. J. 44 (1) : 11-18 (2016).

ANNLTNTURIEIARNNTNT LUKARULESA
nsrvifiunuandisduessineains
Arlunadulzsnaniiunislnanisaufaetnaug
durlzsaianun udatihdaetnaudieiitunisus
azidaaNIImIzinlEiN nslddamuaniu
naaedliinlidulzsaiinnsazans s TGN
#RARANFNTUNNATF (Table 3) Tnansldiewnd
gme 13-7-35 8m31 50 Atanin/lddaniunisanmny
Jelamnanluauwn 1% (17) i linadulzand
Ysnnlulasiaugegawiniu 8.81 niw/Alaniu
Inunadangegaivindy 21.22 nfu/ilanin
uAAITENgIgAWINiL 0.75 NFN/ATaN3N uazdamled
ga4AvinriL 0.88 Haanin/Alaniu s89aadniy
pudnduredlulasian laun nslddeniigns
13-7-35 ém31 25 Alaniu/lddaniuuenluiian
damndns 25 Atanfu/ls Tnglaidinasleite
TWALAT (T3) AT Eunauving 8.75 niu/Alaniu
ArFudenanadeaanalinadudzonfdiuam
Wagwafageaawiniy 2.10 nFwnlanin seeasun
Taun nsldileniigas 13-7-35 dm9n 50 Alaniw/
13 fouruniseanulalasnenlu@umnm 0.5% (T5)

ARFNNwINAU 1.85 nsu/Alansu damnsuiinn i
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AN dureLNnTTaN lunaggawin 1,142
niw/Alanin dwmiuaududuessiseimisidia
WU9NHANKL51U39% (Table 3)
Fefeuifauanuidudusessigarmsiia
winzaiianazaslunadulzan lunguanseung
wan wugn Tnunadanianudndugeqaos lunde
17.81-21.22 nfw/Alandu sasassnlsun lulnsiau
(7.18-8.81 nFW/AlANTN) AAUFUNGNEIABIMTEN KA
Auilzsniinnsazanda LW@ifmnﬁzgm@g’Luﬂﬁﬂ 0.68-
1.14 nFu/Alaniu sasasunliun wunilidaw (0.37-
0.47 n5u/Alansy) wazkAadean (0.30-0.75 N5/
Alanix) MNAIAY daulunguaInemIagTy 1a
duilzaadiponududuresuseniiiagegnluide
284-443 Raan5u/Alaniu sasaaunlinLn wan (35-
140 Raanin/Alansy) an@ (7.7-11.1 Aaans/
Alansu) mewuwmumfi@ﬂ%miuﬁﬁﬂ 1.6-2.8
faaniu/mlanin nanisAnwuanaliiiugdn ngld
‘EmauﬁﬁuLﬁ"ﬂfs“mqﬂizmm“lummmmiammiwmm
Tunadutzen vienafiudelulnsiawiiaisanig
LfﬁtyLﬁ‘uimmﬁima:rmm‘ﬁﬂuvl,m'm'qmam’m@\m’
Usznavaasainamnslunadulzaausiatingle

Table 3 Effect of nitrogen and molybdenum on nutrient concentration in pineapple fruit

Treatment N P K Ca Mg S Fe Mn Cu Zn

( g/kg ) ( mg/kg )
1 7.47 1.36 18.63  0.39 0.42 0.82 46 323 2.5 10.8
2 7.18 1.72 18.11 0.30 0.39 0.85 140 284 1.7 9.0
3 8.75 2.10 21.20 0.36 0.47 0.86 46 339 1.9 111
4 8.69 1.46 20.19 0.34 0.42 0.72 88 339 2.0 9.7
5 8.64 1.85 20.08 0.32 0.44 1.14 50 443 2.8 10.0
6 8.70 1.71 20.72  0.32 0.43 0.88 70 439 2.2 111
7 8.81 1.70 21.22  0.75 0.45 0.94 36 307 2.3 8.8
8 8.64 1.63 19.37  0.31 0.43 0.80 53 294 2.0 7.7
9 8.05 1.43 17.81 0.27 0.37 0.68 35 293 1.6 8.1
F-test ns ns ns ns ns ns ns ns ns ns
%CV. 1450 41.3 12.0 59.6 14.6 41.3 98.3 18.2 23.8 20.6

Remarks: ns = non significant

T1 = no fertilization, T2 = 13-7-35 (50 kg/rai), T3 = 13-7-35 (25 kg/rai)+21-0-0 (25 kg/rai), T4 = sodium molybdate
(50 g/rai, 0.5%), T5 = sodium molybdate (50 g/rai, 0.5%)+13-7-35 (50 kg/rai), T6 = sodium molybdate (50 g/rai,
0.5%)+13-7-35 (25 kg/rai)+21-0-0 (25 kg/rai), T7 = sodium molybdate (100 g/rai, 1%), T8 = sodium molybdate
(100 g/rai, 1%)+13-7-35 (50 kg/rai), T9 = sodium molybdate (100 g/rai, 1%)+13-7-35 (25 kg/rai)+21-0-0 (25 kg/rai)
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