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Research Title: Study of Nitrogen Phosphorus and Potassium Status in Asparagus
Cultivation and Effect of Nitrogen Fertilizer on Yield and Quality of
Asparagus in the West of Thailand

ABSTRACT

Asparagus (Asparagus officinalis), high-value crop, is an important vegetable inwestern
Thailand. Asparagus was exported at average rate of 2,000 tons per year to Japan,Taiwan and
Europe. Thai asparagus growers apply only complete fertilizer every 7-10 daysto their
asparagus field without any soil and plant analysis. Therefore, aim of this experimentwas to
investigate nutrient status of the soil and asparagus leaf which is importantin formation for
nutrient management. Surface soil (20 ¢m) and asparagus leaf samples werecollected at fern-
- growth stage from 12 locations in area of western Thailand. The asparagusleaf samples were
collected for 30 cm long from the upper fern. Soil samples were analyzedfor pH, organic matter,
available phosphorus, potassium (K), calcium (Ca), magnesium (Mg),iron (Fe), manganese
(Mn), zinc (Zn) and copper (Cu), while leaf samples were determinedfor nutrients inciuded; N,
P, K, Ca, Mg, Fe, Mn, Zn, Cu and B. The analysis of surface soil showed that the pH was
between 6.28-7.10. Available phosphorus in all soil samples was higher the recommended
level. Conversely, K, Ca 'and Mg were lower than standard level. The determination of
asparagus leaf showed that N, P, K, and Zn were in normal range. B in asparagus leaf, Cu, Ca
;while Mg was lower than standard level. From the results, we can conclude that K, Ca and Mg
in the soils seem to being adequate for asparagus, especially for K. Leaf analysis showed that
B appear to beinsufficient. Therefore K, Ca, Mg and B were important nutrients which should be
further investigated. The second experiment was conducted in the asparagus field at Thamaka
district, Kanchanaburi Province since December 2009-December 2010. Five different nitrogen
fertilizer levels (ammonium sulfate) were applied i.e. 0, 6, 12, 23 and 45 kg N/rai/crop. Total
yield were recorded and marketable spears were graded. Soil samples were collected by
depths at the end of experiment to analyze inorganic nitrogen content. The results show that at
the third crops which nitrogen concentration in rhizome was decreased. There was significant
effect of different N fertilizer rate on total yield and grade A spears percentage. Total yield and
grade A spears percentage were increased with increasing N fertilizer rate not including the
plots. which nitrogen fertilizer were applied at the rate 22.25 and 45 kg N/rai/crop. Their total

yield and grade A spears percentage were not significant difference. However, the inorganic



v

nitrogen content (NH4++NO3-) at 0-90 cm depth of the 45 kg N/raifcrop was higher than 23
mg/kg which high risk to leaching and contaminated with groundwater. Then the nitrogen
fertilizer at the rate 45 kg N/rai/crop was suitable to maintain production at economic levels and
reducing risk of inorganic nitrogen pollution in groundwater.

Keywords : asparagus (Asparagus officinalis L.), nitrogen fertiilizer, nitrate
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ﬂqﬂ'lﬂTﬂiLaauLLa:waaﬂa%’aﬁ'ﬂmuﬁmmzmlﬁa 1:1 1487130 kg N ha” year  uaz 30 kg P,Os ha
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ﬁﬁﬂ”ﬁﬂﬂwaﬁmauﬁqmﬂgﬁ 65-70 °C  awdaniinutinefi uadregsudainlyl
Farsinilsuralulasiautinuadaois Keldahl USuranagasaninuadao3s
Vanadomolybdate yellow color LLa;;f@]ﬂ?uﬁ mlwun m“ﬁ £l Nﬁdﬁuﬂiﬂ ol Lﬂ%.'_a\‘i Atomic absorption
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1) anudunsatdueng (pH) 1Esamsn fuair iy 11 Tasfnstaauan
20 N33 uswq‘luns:ﬂaowmaﬁmﬁu%nﬁuaﬂﬂ 20 Haddes aulmidrduuazamduaisnm o
falfiduwom 30 Wil msiamsszaafileaaniades pH meter

2.) ﬂ%&l’lmﬁuﬂ%ﬂfmﬂuﬁu (Organic matter) lagld3% wet oxidaton  lag
aanBladaudae Potassium dichromate (KCr,O7) uazniadanin (H,S0,) tiudu udamlSuinm
Aunsdarsuanlagmslninsaduasasans Ferous sulfate (FeSO4) dnenilSanmBunds
mﬁ‘uauﬁ‘lﬁ'ﬂmﬁ"}ﬂ 1.724 .

3.)' ﬂ'nmﬂummamﬂﬁﬂ'wﬂs:i;mn (CEC) Feaudszanms 2 - 4 n3u msa;ﬁulu
leaching tube isa3fuda filter pulp (ns:mvnsaa%vmﬁn 9 ﬁ’m‘luﬁuﬁamuq‘a) U TZAUAY
gTaza1ey NH,OAc pH 7.0 153tk 100 faffas audududadan NH, (saturation) §19 NHOAG
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a) amufudrafivamifould (ca”, Mg™, K' usz Na') aradudae NH,OAc
pH 7.0 sasazansflaluiadaniates Atomic Absorption Spectrophotometer dniLARLTEA
uwunfiea 1du strontium chloride (33 SICl, 72 N3 AzaadaEinsuLsUUSINAT1H Volumetric
flask 1,000 {iadfas lasldludSuno 25% vasSanasgarie) udvildifisuaonududuny
standard solution _

5.) Waswasafidudszlod (P) simdudas Bray I uaz3% Iron oxide
impregnated strip test (van der Zee et al., 1987) ihaTazaufile develop #ene Reagent B
(Ammonium paramolybdate, Ascorbic acid) Lﬂﬁﬁlﬁ’tﬁ’ﬂﬁ%@%ﬂﬁﬂi’ 10 Wt uRvimTIaa1ana
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§Aa aziﬁa'lsﬁﬂﬁuﬁttuaiﬁmiﬂLtﬂaaﬁvlaivlé’ldﬂﬂ‘luimitﬁ]uﬁtﬂas‘vﬁu@fmamawﬁmnsﬂﬁ WAz
Lﬂiﬂs‘ﬁ'@iawawﬁmﬁﬂmmnﬁq@ Usainalulasiaunimualulufdiszning 3.48-3.59 % dadu
ﬂ?mmﬁtﬁmwadammﬁty@ﬂmamﬁa"lﬁcl'ﬁiLﬁaLﬁyuﬁ‘uﬁmmsgmﬁﬁmag:szwh;‘i 2.4-
3.8 % uaztSanadulasiewislulunasmialifanuuandanumeaaa
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a a & ¢ & € a a = a & a
A1919N 4.5 NRRAANIRNG LUaTiduauaINaANRALNTALD 1 LAz AanaNlanInua dsuno

vlui@mauﬁ’mm‘lulmmmﬁamamﬁavlaj"sﬁ'mﬂmqmi’uﬁ

das]e HANAATIRNA HAHAANIAA HaHAAINTAB | nandawnsac | Tulasion | Tulasan
Tulasiow | (kg rai'crop™)| dowanin | donanda | densnda | vawuelw | vanuels
(kg N rai”' crop) viawaa (%)"| Honue (%) | Wmue (%) | Ty @N) | wia ©%N)
0 - 608.10 42.66b 37.54 19.59 3.48 4.62
5.60 670.40 51.41a 33.21 15.20 3.53 4.84
11.25 672.00 48.68ab 35.59 15.27 3.55 4.66
22.50 672.10 45.34ab 36.27 17.96 3.50 4.88
45.00 624.21 44.63ab 3664 | 18,16 3.59 4.72
F-test (p<0.05) ns 2 ns ns ns ns
"a'?wslunaa'inﬁ.ﬁmﬁ'uﬁ%mn”uﬁm':mmn@haaﬂﬁaﬁﬁ‘aﬁwﬁ'zyn’;mﬁ@‘iﬁ'szﬂ”umwm%aﬁ'u
0.05 laeA% DMRT
HanaaulasqmInaag

darvasolulasiauldninadenanianiasnuamialidsy  Tasdsunimensdd

‘hi'lﬂ"l,ah;l alulasaudiwiniovuavasila g

wazuandIegiaNUdILN1Masasi

Tesinjelulasiaunndan @nef 6 ) Sagazvamvsalutugounn 18 4 weed lidan

LmnsmmqaﬁﬁluvmG‘i"[i"umsﬂﬂaaa azi’m"l,iﬁ@lw%’aﬂawamﬂal,na‘ﬂLa‘lus‘hﬁ'umsmamﬁ

1&1151‘1%1@5@% 56 nn. N/1s ﬁummfmpqﬂ USinalulasiaunmvuelulunia Linsiden

' A = P> [] =y s ] V o 1 kol ]
Wi 3.23-340% FudwlTinafivizenadensedyiulavamiualeilsy afiaunven
naguiidenagsznin 24-3.8 % (RJ. Hill Laboratories Limited, 2001) (fiasananang

vouilelulasiauinia ldelssldfuandeunihnmanesas unzazaal g msdulddn (hizome

a % ' V1o dat o ¥ 9 wa i o v d =
?nin crown) \7“%31““5\1‘””ﬁquz‘nﬂul@]ﬂuuﬂzs:ﬂﬂi’]ﬂ'ﬂuqﬂlﬁlyﬂﬂ“l“u’]ﬂLﬂUazﬁua’]‘“’ﬁ

(RuWT uszamz, 2541) sanalvdSunaslulasaululuuasnia Tunnésumnaesashifana.
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A13191 4.6 nanfense likTinasa wWafidudnanaaniae I uazd Usuradulasionluly
uazniavaInte lalelsaly wianmdiaad

aasila N HANAA wsata el nsed Tulasion Tulasan
(an. N/l<) ﬁowm'a (%) (%) (%) vvaeluly  vavaalu
(an.13) (% N) nua (% N)
0 619b 55.66 29.99 .'.12.1 1 3.23 4.54
5.6 683ab 60.79 26.34 1 0.97 3.32 4.6'7
11.25 672ab 54.31 31.08 12.56 3.31 4.54
22.5 6908b. 54.97 30.23 . 10.97 3.31 4.63
45 815a 54.31 30.51 9.63 3.40 4.51
P<0.05 * ns ns . ns ns ns

Tumasuilifaniy ausafimudassnEwiaussy 'lmwmmanumaa AfszauaNnuLTaiw 95%
Imnﬁ DMRT

s Qo &
uﬂaaqmauwuﬁ

9

Nawammﬂmmaaﬂmmwuﬁ :ullsmmnmﬂNauammaaﬂmﬁmmmmam tiasan
mmmvlmuwansmumnm‘smamﬁwm ama'hﬂmuwmwaNaﬂmmwamuahdmwmu
maamwﬂﬂﬂmwmwmu Nawaﬂmmmawua”luNiﬂ’lummmsmaaoﬁ’laﬂﬂvluimmu
luaa 22.5 usz 45 nn.N/l3 Lmnmaamwuﬂmﬂmmmnﬂmnmmmsmamﬂ"Lulaﬁu
lulasiau (719fi 5) LLa‘*msumsmaawlaﬂu‘lﬂmmu‘[uamw 5.6, 225 uaz 45 NN/l
; mllasmuwuaanLamnmomﬂmmmsmaaaw‘lu‘laﬂﬂ'luiemﬁmamwuﬂmﬂmmaam@l
Himaansasiuilefifudniansaeluulsirisaiowmi wasiFudniainsadlifiany
UANNENIRAR ms‘umswﬂaam‘lulm]ﬂ”luT@niLauaJLﬂasmuﬁnuamsmmﬂaﬂ fia 27.03%
u.awu,@nmaamwuﬂmﬂmmaﬂmnnm'sum'smaaeauGJ ﬂﬂﬁmuﬂnﬁ‘laﬂﬂu‘lmmu
mm‘mwauamsmamummmammm@ Uas mﬂawuamimﬂfauuammqmmmﬂm
ﬁq@]

"Lu‘[mmumﬁm’lu‘lwaaﬂmsmwuﬁ fsnmdedaiuldtadafisutusnrass
uilas maomn’lumamua‘luNsa'lmuNaﬂ'5~ﬂumnm'smﬁ}m’nwmm\mmmmﬂummumn
mtﬂu@laanaumm 2 A3 ﬁ]unﬂﬁlmjﬂ'luimmu"lamm 2 mo‘l.umonaw,sun'mnmnm
crop #i 3 agalsimusnadulanaurimualulufen 2.70-2.86 % mmaﬂlumamwmwa
mamsmimmuimaawmzha"lsn@nuﬂsmm‘lu‘[mwummm‘lu‘luwaumuammaoﬂﬂ
Tulasian Lmﬂimm”LuImmu‘lwualumsumw@mm*n"lu'lm]ﬂ‘luIWSLﬁ]uuﬂsuﬁmﬂﬂa@ fia
385 % Lm.,l,mn@mammuymﬂmmmmmnum‘mmswmaoau sodndanfAadsums
‘n@maaﬂ'lmuﬂﬂ'lu‘[mtwluamw 5.6 nn. N/13 mumsnmmmaaﬂaﬁn'luiml,w‘luamﬁ
11.25, 22.5 uaz 45 nn.N/13 Tusinarlulavenlunsieliuaneatuniaaa
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19191 4.7 wanfawialitSimiesa wefidudnaniansas O uazd Ysunodlulasiawls

’l,mm:ﬂuamawua"lﬂﬂ%LLﬂaaqmé‘uﬁuf

sanilaN  wanda It tsell nsad Tulasion lulasian
Ma.N/ld)  vavaa (%) (%) (%) Aovnelwly  naels
(anJls) (% N) wiha (% N)
0 ) 325b 29.96b 42.86 27.03a - 2.70 3.85¢c
5.6 384ab 38.64a 37.13 22.08b 2.73 4.18b
11.25 410ab 35.44ab 42.28 21.96b 2.83 4.24ab
22.5 447a 39.03a 39.11 21.73b 2.82 4.51a
45 . 464a 41.25a 38.04 20.61b 2.86 4.26ab
P<0.05 : * * ns 3 ’ ns . - *

Tunadulifenniy dusiawdesheandoutu liuandtunisdanseauanuitans 95%
1ae/3% DMRT

43 miazamao1utmsn‘lu7?‘uwﬁﬁau‘luuﬂaaﬂmi’ué‘

'«nnm:nLm’mﬂsmm"lumiﬂ’l,uﬂummnmnmnm crop 9 3 vaIuURIRITUR Wi
'memﬂsmmmaﬂ NIAUANURN  0-15 T,  LAZANRIANNTE @ummanlummsums
naaay (WA 1) Asseuenwan 0-15 o, ﬂimm"lumsmwuwmma@mﬂﬂvluimwun
Wiadn Tandenszwing 325-21.04 un.Nmn. feeduaudnediud 15. 90 @, WSanadwam
‘Lummmsmaaun'lﬂsuﬂﬂvluIQSLau'luaﬂiﬂ 5.6, 11.25 uaz 22,5 na.N/13 derlndidoann
Iﬂﬂuﬂ5u1maﬂlu°n'zq 2.42-4.91 un.N/nn. Lm'lumsun'lsmaaaﬁ'laﬁﬂ'luimﬁmluamﬂ 45
an.NA3 fiszduanain 15-00 oy, wuﬂsmm‘lumsnmn'nmsumsmaaaau6] TasfuSunm
aglurg 7.56-11.82 an.N/mn. T@wﬂsmmma@aﬂmmumman 45-60 w4, uaalALAus
msmaaumumaa‘lumsﬂma’nuﬂuma ma’laﬂﬂu‘[mmu‘luam’m

Yiinmefiunidlulasiow amuvasealufissuasluam) lunihdadusasudas
dsumIneasifuwaliusudsnudSinaluem lasfissduanudn 0-15 su. S15umad
umﬂ“luimwuaﬂlwma 9.30-46. 83 un.N/nn. Imﬂmmsumsmaawlaﬂﬂvluimﬁm'luamﬂ
45 an.N/13 ajﬂ'smmmm (Wi 2) Aiseuanudnaid 15-90 Tu. USunmafiundd
"luimﬁm‘lum'mn'ﬁmaam‘lﬂsuﬂﬂ"l%f@itﬁ]ulua@sw 0 usz 56 na.N/13 um‘lnmﬂmnu
mummnumsnmiﬂmaan‘lmuﬂﬂvlu‘[mwuluam'l 11.25 waz 225 nn.N/lS 3 4 @130
mmﬂaaauﬂsmmauumu"‘lu‘[mwuag‘lmmuwmn'n 23 wn.Nmn. Gaduszaufivinliife
msﬂmﬁamaqauumzﬂﬂmmuam‘lmu'lﬂ (Official Gazette of Baden-Wiirtemberg, 1987)
WAL Ju et al. (2004) ﬁﬂmmﬂuuﬂaaﬂanm's-m'amamwﬂumwan 0-90 eyl

savafiunislulananludis 22.55-35.50 un.Nmn. m‘lﬁ"lmmmﬂaaumﬂaammmml@mu
o LLaJlumSﬂnmﬂﬁummmsmaaaﬁ’laﬂﬂ'lu'[mwulua@ﬁ 45 nn.N/13 uﬂsmmauumﬂ
'luT@mauaﬂ'luma 23.55-25.24 an.N/AN. Iﬂﬁmiw(ﬂﬂﬂ‘ﬂ&laﬂ 75-90 @31, FuSurawvinnu
23.55 NN, muumﬂaﬂﬂlua@ﬁ 45" nn.N/3 mﬁ‘[an’naﬂﬂﬂﬂu‘[mmumaaumﬂma
mem'lﬂﬂu‘lﬂm
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Nitrate (NO4 -N) in soil (mg N /kg)

0 10 20 30 40 50
0_1 5 - & 4 | P A i 1
15-30 =
% 30-45 - N
8 45-60 -~
—e— 0 kg Nfrai
—— 5.6 kg N/ rai
60-75 - —=&— 11.25 kg N/rai
—— 22.5 kg N/rai
J —a— 45 kg Nirai -
75-90

AN 4.1 ﬂ%mm"lumin’luﬁ‘wﬁm"ﬂﬁumamﬂmﬂgnmia"l&i"sl{‘imé’%'uqzlvlu“[mwmhan”u 5 a1

+ .
Inorganic N (NH, +NO4 ) in soil (mg N /kg)
0

10 20 30

0-15 T | &

15-30 o

30-45 =

45-60 =1
—e— 0 kg N/rai
—— 5.6 kg N/ rai

60-75 o= —a— 11.25 kg N/rai
—O— 22.5 kg N/rai
—a— 45 kg N/rai

75-90 =

mwii 4.2 STinmafiunidlulasian (NH+NO,) Tuduwidaduasulanlgnmie lainsiflasude
Twlasiaudranu 5 sam

Soil depth (cm)
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