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Use of Various Inorganic Nitrogen Fertilizers for Culture

of Green Cabomba (Cabomba caroliniana A. Gray) in Laboratory
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Abstract
A completely randomized design experiment comprising of 4 treatments with 3 replications was
undertaken in order to search for the appropriate inorganic nitrogen source for growing green Cabomba
(Cabomba caroliniana) in laboratory. Fifty grams green Cabomba and 50 litres water with 4 sources of nitrogen
fertilizer (fertilizer 25-5-5 as a control unit, urea, ammonium chloride and potassium nitrate) were put into glass
aquaria for 4 weeks. Aeration was provided throughout the experiment and fluorescent lamps giving a light
intensity of 3,000 Lux were turned on for 12 hours a day. It was found that the green Cabomba grown in water

containing fertilizer 25-5-5 and ammonium chloride showed the highest specific growth rate (2.36 %/day).

Keywords : Urea, Ammonium chloride, Potassium nitrate, Water quality, Specific growth rate, Nutrient uptake rate
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auaimininlglunisnaaeuielins v
aaesulaaatonualinga [18] Tugaaruquld
51901115 NPK anifJeiaiigas 25-5-5 anududu
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iifo
SGR = 9a5TIMIAVIATUNIZYDIA NI Y
os1Fuasu)
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C = anududuvessgemsilesudu
(Hadnsw/ans)

c = anududuvessgemsina «
(Haansu/ansg)
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HANUAINNIAYY (One-way Analysis of Variance)
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(p>0.05) HANANNLANANAUOE T Tad1AY NI
@A (p<0.05) Avily KNO, nazils CONH), Hal
§asinnianlasunizinde 1.72 nay 1.71
wlosidud/Au awdidy @319d 1)
2. fgmmwﬁnwinmsmam
1uLm'agﬂlgﬂmi‘nﬂamqmwgﬁﬁyﬂm'
wasuuannnlaeiinumaslundasdlanilndifes
iy ogluwig 27.33 - 27.49 esAusadod wazlill
ANuuanA AU llsd1AyNIana [(p>0.05)
WuRerfulSinasendnuiazaeluiundely
usazdlanigadiarlndineaiu aglur3 7.12-7.38
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fadnswaas daumaddeundasvessigens
lulaswunazWeareialugiaies i

D dsnawenTutesiuluuaazyanis
nAnvIanaIIn LI nveadlai Anlasus et
Tﬂaﬁm3mm‘uau‘ummwiaﬂwuuauimuﬂmﬂw
il NH CI "lﬂumvmﬂmaﬂ 0.789 Fadnswnduih
wuﬂaﬂ/au sosaanuiuilogas 25-5-5 (ANIUAY)
flo coNH), nazily KNO, mmmwmﬁﬂﬂc}m
uanimuﬂmaﬂ 0.452, 0.113 uag 0.083 YaanTu/n3u
dminaaSu aud gy waziinnuuandiafu
ot nTTudRymaadn (p<0.05) (3197 2)
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I o S =
Wuszezinan 4 d1la1i (Aumae £ SD, n=3)

o 7 o o o 7 o o =

FANINAADY dlamin 1 dleminz | dlewins | dlawing nay

flogns 25-5-5 | 2.92+0.02° 248+0.02° | 2.17+0.03" | 1.87+0.03" |236%0.03"
(YAnNIVNN)

fls coNH,), | 2.07=0.01° 2.06+0.03" | 1.53+0.05° | 1.18+0.03" | 1.71+0.03"

iJs NH,CI 2.9240.03" 253+0.03" | 213+£0.02" | 1.87£0.02" |236%0.03"

iJs KNO, 2.14+0.01° 1.94+0.02" | 1.53+0.03" | 1.27+0.01" | 1.72+0.02°

wnaig  fAundsluszeznandsinuisninudiedidnysaniulinnuuanasiuedniiisdiiynieana

(p<0.05)
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9 ~ ] 1Y) a 9 + a 1 o td 1 =
MUBVINNANUHUMUY 1 nFN/AaT Ad8ilo 4 viia Tugaral 4 daH (AURAY + SD, n=3)

yanunaaes | dUamin1 | ddaniiz | ddawiis | daninia e

flogns 25-5-5 | 0.460+0.012" | 0.454 £0.008" | 0.451 +0.005" | 0.441 =0.008" | 0.452 +0.008"
ils CONH,), | 0.008 +0.018" | 0.247 £0.005" | 0.076 +0.012" | 0.120 =0.006" | 0.113 +0.010"
il NH,CI 0.817 +0.009° | 0.768 £0.008° | 0.793 £0.007° | 0.780 +0.006°| 0.789 + 0.008°
iJs KNO, 0.010 +0.008" | 0.161 +0.012" | 0.066 +0.004" | 0.094 +0.005" | 0.083 +0.007"
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2) PSnalulnsiindeluudazyamanaaes
annanTuusnvesdlad i dsun o1 Tae
amswmuentamisagadululasianygaile
gaT 25-5-5 (“Ifﬂﬂimﬂll) "lmnﬂ'ﬂamﬂaa 0.038
Saansu/mniuiiminaafu ifN’chHL‘ﬂ uilo
CO(NH)_ ﬂEJKNO waziloNH Clmmmwmmmn
"lu”lmmaaﬂ 0019 0.018 L@z 0.013 HaanSTN/MTY
dminaau awd sy sazfinnuuandan

FAAIUANRENTNBTAYNNEADA (p<0.05) (13197 3)

3) USnathumsmindeluusazganmsnaass
anaean Tunsnvesdla i inldoua 01 Ta
amseaveniasagaguluminainyaio
qas 25-5-5 (yaaaunn) Ifunfiqainds 0.683
Saanfumnduimiinaasu Bifanuuand ey
pg1lad Ay eana (p>0.05) nuile KNO_ TG
ﬂmmmﬂﬁhqﬁuaéwqﬁﬁﬂﬁwﬁmmqaaﬁ (p<0.05)
nuije NHCI uag zilo CO(NH), mmmwmﬁﬂwu
'lugmmaaﬂ 0.654, 0.298 1z 0.119 Faaniu/nsu
umuﬂaﬂ/au AUAAY (GﬂiN‘Vl 4)

§ [ o 14 a a o o 3’ o7 [ { [ :’ P dy 1
ma9d 3 dasimsgadululesi-lulasiou @adniwnsmhminga/iu) Nasiedaldluhnldaeeamse

9 A ' o a Y+ a ' o s A
AMUBNUINANUUUIUUY 1 NTV/ANT ﬂ’JEJ‘]J‘EJ 4 ¥UA °lwmmm 4 ﬁ"ﬂﬂﬂ’i (AMAay £ SD, n=3)

YANINAADA Faniii 1 Faniii 2 Fanins | ddaniia ne

flogas 25-5-5 | 0.039£0.006° | 0.038+0.003" | 0.038+0.005" | 0.037 £0.010° | 0.038 +0.006"

flo COONH,), | 0.004+0.004" | 0.032+0.008" | 0.018+0.012" | 0.022£0.012° | 0.019 +0.009"

flo NH,CI 0.013£0.009° | 0.013+£0.005" | 0.012=0.011° | 0.013£0.009" | 0.013 = 0.009"

iJo KNO, 0.005+0.015" | 0.030+0.020° | 0.0150.009° | 0.020=0.012" | 0.018 £ 0.014"
wneg  Aundeluszeznandesuiimisudefisnesmaiuianuansiuesaiitoddameada

(p<0.05)

v Y v Y H 4
ms1eh 4 dasmsgadulumsn-Tulasnu @adansunsmhminaaiu) fasrdaldluhnldbeamse

~ ' o A a ' o s 1 =
ﬂmanﬁ'mmmwumuu 1 NIU/ANT ﬁ'ﬂﬂﬂﬂ 4 BUA 1”%3\1!361 4 ffl]ﬂﬂ/f (MMA8y £ SD, n = 3)

dlanin 3

Flansin 4

=
R0y

0.667 + 0.006"

0.676 +0.012"

0.683 +0.012°

0.124 £0.012°

0.144 £ 0.025"

0.119 £0.013"

0.297 £0.015"

0.296 + 0.009"

0.298 £ 0.010"

FANINAADI Fanii 1 Faniii 2

flogas 25-5-5 | 0.705£0.021° | 0.686 +0.009°
flo COONH,), | 0.026+0.010" | 0.185 +0.006°
ilo NH,CI 0.308 £0.007" | 0.293 +0.008"
iy KNO, 0.114%0.008" | 1.218 =0.022°

0.512 + 0.009"

0.773 + 0.020"

0.654 +0.015"

wnang  Aundsluszeznandvinuisinudiedidnesasiuinnuuana1aiueded
(p<0.05)
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4) YsmeesTsloalamasluudazyans
nAavIanaIINIusnveFai Anlasun e
Tﬂﬂ’mmwﬂmawmmﬁmmm\laﬁwmﬁmﬂ
yailo KNO, "lmnﬂmaﬂmaﬂ 0.028 fiadndu/mni
wiinaa/iu immmyﬂuﬂaﬁm 25-5-5 (YAAILAN)
ilo NH Cluaz zile CO(NH)_ mmamwmmﬂmu
waamsamaaoozé 0.026 1Az 0.022 HaanTu/n5u
vminaa/su awdgy nazlufinnuuand e
g NTed Ay NIIdda (p>0.05) (minﬁ 5)

NAMIAPEIMTAYIAYeIa M I 1A UV
mmwumu'u 1 nswaas luunasveslulasiou
fidafu o flogas 25-5- S(Wﬂmﬂu) ilo coNnH )2
e NH,CI 1oz 2o KNO, maauaﬂmsmamwmw
mmwmaﬂmaﬂﬂﬂ NH CI LEERLREREL AT
vowluileldgega Gl,mjﬂqm 25-5-5 (AAIVAN) 1
sasimsgadululasiuazlumsnldgegauaiuie
KNO, mm51miﬂwuaaﬂﬁmmw;ﬂﬂmaﬂ

mmwﬂmﬂmmmaaﬂuﬂa NH Cl i
amwmmﬂmmmﬂmuﬂ%mﬂ‘ﬂﬁﬂ aaﬂﬂam
AUNITNADDIVD Jampeetong (1Y Brix [17]
ﬁﬂymﬁ@ﬂmmzﬁﬂymz;ﬂinmmgmuiummm
(Salvinia natans) Tﬂmﬁyﬂ@ﬁqmwgﬁ 25 BRIy A
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waglW KH PO 1 uundsvesloavlofe nud
unuluueg ﬂanwnJTﬂ'lﬂﬂwﬁﬂiumﬁmamﬂw
TulaswulugduuvuenTuiisunonTuiiouluasn
Lmz'lmm‘ﬂmzuﬁﬁuﬁmfmmﬁaﬂﬂcﬁuuaﬂmﬁa
I8aninlulasmulugveddulas luasn vay
poslsvoaa Tasueuludoduuvasilgugi
vosmisUszneveiunidlulasiouve iyl
Wudmlvy vazamnsnhwenlwdiodgisad
1¥lagnse fiinzidenldasisznenlulasion
Tugtveaenluilonouiivzidenldlumsn dau
n1sgaduluasnidigiwadaoee1fel§nsen
2 Suneu Tumsnldeugiluasn dululas wag
waswlulasfdunenTudoietildunszd
nsaoziiTunayIWsAulunmsadusadaell dmy
'ﬁmmmmaawa%ﬁfﬁmﬁuﬁmmmﬁﬁﬁﬁvﬁyw
FeamslutfinateailonSouiousumgems
luTasiou [24]

Wiﬁm"luuuma %uﬂﬁmmﬁﬂaﬁmmanu
@umqunmﬂl‘uau (Hygrophila stricta) mammﬂ
flogas 18-18-18 Tmaidulnddiga [25] vaziidu
A1IN52018 (H. difformis) [26] tasd1visioimnil
(Vallisneria spiralis) [27] Lﬁﬂﬁﬁﬁqmﬁ'mﬁyﬂqﬁw

v 2 ] v ] v
MI199 5 5@1'51m'5ﬁ_]ﬂ¢i?‘uaaﬁﬁwaawm-v\laawmva @(laansu/nsuhminaa/ i) nasredaldluihnldae
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il KNO, 0.013£0.005° | 0.045+0.009° | 0.026 +0.024" | 0.029 +0.014" | 0.028 +0.013"
wanavg Auadsluszeznandeiuiimisudredsnusasuianuanduiueduiiteddyneada

(p<0.05)
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