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The Effect of Slow Release N Fertilizer on Some Soil Properties
and Growth of Tomato Seedling
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ABSTRACT: The study aimed to determine the effects of slow release N fertilizer on soil properties and the growth
of tomato seedlings. The experiment was carried out in a greenhouse as 2x4 factorial in completely randomized
design with 4 replications. The first factor was the kind of fertilizer (slow release N fertilizer and urea), and the
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second factor was the amount of fertilizer (5, 10, 15 and 20 g N/plant). The results revealed that the soil NH*,-N
of urea treatment tended to decrease gradually, but that of Floranid treatment tended to increase with time until
40 days after planting, after which it appeared to have constant level. The soil NO",-N from urea treatment decreased
at 20 and 40 days after planting, but tended to increase after that. On the contrary, the soil NO",-N from Floranid
treatment had a gradual increase up to 40 days, but then decreased slightly. Increasing fertilizer levels reduced soil
pH but increased EC value. Urea application induced lower pH but higher EC that those of Floranid. The number of
leaves, P and K contents in the stem and root, and the ratio of root N:shoot N were not significant (P>0.05). Floranid
application at 10 g N/plant induced the highest stem fresh weight and stem dry weight at 46.78 and 9.71 g/plant,
respectively. The lowest stem fresh and dry weights of 27.75 and 6.72 g/plant, respectively, were found in 20 g N/plant
of urea treatment. The highest fresh and root dry weights, 10.73 and 1.44 g/plant, respectively, were found in
5 g N/plant of Floranid treatment. The treatment of 20 g N/plant of urea gave the lowest root fresh and dry weights
of 3.40 and 0.58 g/plant, respectively. Urea application induced the tomato seedlings to gain lower plant fresh and

dry weights than those of Floranid.

Keywords: ammonium nitrogen, nitrate nitrogen, slow release N fertilizer, soil property, tomato
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Table 1 Some chemical property of mixed soil using in the experiment.

Properties Analysis value Interpretation”
pH (soiI:HZO; 1:1) 7.20 moderate
Electrical conductivity(1:5;dS/m) 1.20 non saline
Oraganic matter (%) * 2.85 moderate
Total nitrogen (%) ¥ 0.22
Available phosphorus (mg P/kg) ¥ 372.50 Very high
Exchangeable potassium (mg K/kg)” 1,516.8 Very high

"nasdnmanu (2523); “Walkley and Black method; ¥ Kjeldahl method; * Bray Il extraction; *

ammonium acetate pH 7.0
a o
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Figure 1 Quantity of ammonium nitrogen (NH+4—N) and nitrate nitrogen(NO'3—N) in the soil of urea and floranid

applying treatments.
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Figure 2 Quantity of ammonium nitrogen (NH*4—N) and nitrate nitrogen(NO’S—N) in the soil of various rate of

fertilizer applying.
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Figure 8 The ratio of NO'S—N: inorganic N in the soil of urea and floranid applying treatments.
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60 U
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(P<0.01) (Table 3) Inensldileg Favin1iiBuqn
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mﬂqWﬂmwm”mSlugﬂﬁLﬂuﬂa‘:‘imﬁ A9 pH T097U
3219 6.8-7.2 axilagflugi HPO * feftaganinlyl
1d1adne wazlulnsauiiduasisadauaniuy
slaanaia nafiniunadlulpaiaulufuinlien
faganeariesaléanntu iesanlulnnaugoeli
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Woanaia (aegms, 2552) watFuulnunaden
fuandaguldlufiaanuuanaiaiunieada
(P>0.05) flAndtagszning 1458.60 - 1518.55
mg P/kg muﬁuﬁmmmﬂ%’ﬂﬂﬁﬂﬁﬂ?mm
weareFanilulslomldumadaniafilés
wasdiBnugegaiiledimsldilon Sauasviaeiin
§msn 20 nfu N /K TnesnFuidnisldiey e
fiBuneanesaiiiuls:lonigugaie 493.75
mg P/kg AMURNAL LL@z’luﬁ‘iﬁu?{ﬁn’]ﬂ%ﬂmmmﬁm
fiBunnuleanaanidlulslonigegaia 487.50
mg P/kg & uFUaNENATINiusudNTiintanay
fé“mmﬁﬂi%u ﬂﬂ%mmmﬁmmmumr;ifamil,ﬁu'é’m']
ﬂﬂl,ﬁ'al,ﬁuﬁmmﬂﬂslﬁgﬁu hunnaanafaiiiy
ﬂa‘z‘ﬁﬂmﬁ%@q%uﬁm (Table 3)

Table 3 The quantity of available P and exchangeable K in the soil at 60 days after planting the tomato seedling.

Rate Available P Exchanable K
(g/plant) Urea Floranid average Urea Floranid average
5 412.50b 293.75d 353.13c 1485.89 1431.89 1458.69
10 493.75a 337.50c 415.63b 1487.01 1499.01 1493.19
15 487.50a 343.75¢c 415.63b 1494.09 1494.03 152417
20 493.75a 487.50a 490.63a 1512.03 1512.25 1518.55
average 471.88a 365.62b 1484.26 1484.25
F-test
Fertilizer(F) * ns
Rate(R) * ns
FxR * ns
CV(%) 19.89 3.76

Means followed by the same letters are not statistically different (P<0.05) from each other according to DMRT.

** = significant at 0.01, ns = non significant
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aniufiszes 10 Tunazsrualuuzdew ANNITEY
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sensWuneldainaneaanndesiun
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ﬁimﬂmﬂdﬁmﬂ%ﬂmﬂﬁﬁqiﬂ (Pauly et al., 2002;
Moore, 2004) TngilannzdaainnnsEueanaeniise
wasnefnandn 30 du tuzdemaldFusinenms
aeuigsneaziasauing Iinananguas
NANARTIAIN G daunaiiudnsniaann 5 iy
10, 15 WAz 20 N3N N /6 i liANgeIRIN@RINA
s Tnensldianaasiingmnsn 20 niu N /Fiu
flang 10, 20 waz 30 Ju Ml Ngaressy
uzidamAgaiigaie 16.16, 23.91 uas 46.67 T,

WNUWNERAT 41 (2) : 121-134 (2556).
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4 e o ad
dufaznlasuiuientuie selenlubenaseglu
Auazazarinlawenludonlansanlas felu

1 H
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ﬁﬁmﬂ%ﬂﬂ@@mﬁmiuﬁmﬂm"mj NP
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nldiANgagnae 55, 55 WAy 65.50 cm
ANAAL dusuanlunzidemnalyiaaiu
WENANAUNNADR (P>0.05) ﬁﬁhuﬂﬁlﬂfag&wdw
7-14 11 (Table 4)
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Table 5 Fresh and dry weight of shoot and root of tomato at 60 days after planting seedling.

(g/Rpj;ent) Shoot fresh weight Shoot dry weight Root fresh weight Root dry weight
5 42.94ab 9.59a 10.73a 1.44a
10 46.78a 9.71a 9.95a 1.24a
15 35.95cd 7.15b 7.28b 1.18a
20 27.75d 6.72b 3.40c 0.58b
F-test sk . ok
CV(%) 23.62 20.26 39.54 34.95

Means followed by the same letters are not statistically different (P<0.05) from each other according to DMRT.

** = significant at 0.01
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14NAU (Hirano et al., 2008)

Table 6 The nitrogen phosphorus and potassium in the shoot and root of tomato seedling and the ratio of root

N:shoot N of tomato seedling at 60 days.

Rate N (%) P(%) K(%)
(g/plant) shoot root shoot root shoot root root Nishoot I
5 3.07c 2.50b 0.24 0.28 4.61 2.82 0.81
10 3.19 bc 2.58b 0.25 0.27 4.47 2.96 0.81
15 3.42b 2.78ab 0.27 0.29 4.60 2.85 0.81
20 3.65a 3.09a 0.26 0.28 4.71 3.00 0.85
F-test * * ns ns ns ns ns
CV(%) 8.01 11.30 10.38 4.63 6.49 18.95 5.64

Means followed by the same letters are not statistically different (P<0.05) from each other according to DMRT.

* = significant 0.05, ** = significant 0.01, ns = non significant
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