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PLANT NUTRITION AND YIELD QUALITY OF
ARABICA COFFEE 2. EFFECT OF NITROGEN,
PHOSPHOROUS AND MICRONUTRIENT ON GROWTH
AND YIELD OF UNSHADED COFFEE PLANTS

. R Dy o s
Kochakorn Pomnoi ', Manas Sanmaneechai Pittaya Sruamsiri

ABSTRACT : EHects of nitrogen, phosphorous and micronutrients on growth and yield
were sludied on Arabica coffee plant (+ years of age) grown unshaded at Khun-Changkian
Highland Agricultural Research and Training Centre, Chiang Mai. Nitrogen fertilizer at the
rate of 16-32 Kg N/ral could significantly increase both plant height and node number. Nitrogen
could also enhance yield by increase bean dry weight at the same fruit size. This effect of
nitrogen could also achieve through phosphorous and micronutrient fertilizers. Phosphorous
and micronutrients showed however no significant effect on plant growth,
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Fowdmuslwl wud tollmnnluden s nn. N Seeilidununfinoaydgudylnedns
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Tunnlgnmunesdiuuiufigeniamflesenlszinelng  inenInadn
Wrzauilgwfinafiueniasenuissie (Die back) vdewsuviemipedin  Sasanslvifiu
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naAnolifussneie s wsmsedlaiigmfla  edelsfmy nrs¥enasluaaudss
noys1Bnianniflef munBnfionnze  Sedoyafidoamisdesfvisonds
wrsinunyesfulgnluyBawgfnssure siufudan,

Lampaopong ef. al. (1985) wuin s whuva  Tovesutsalgnnundud
vugurigamaflaresinoszfnwsinduwalis 10.14% Auunll pH 4565 Buntding
2.0-11.7% unzvieereimafie 7.4 ppm seglunariinin wenvindiafyasnnoniiomn
Tnofismndn 156 unamfly 2 meuns 03 wazsndanz® os ppm iy Aoy u
nmrvdgnnuni As il AnsnBngouazgunwiSsinidude niurlyanuganmuyaive sfu
Wfnenguone.

Wlmivwilusme i findiigméiriunmlgnnuduufigs  Hefliwane
snfazgutolsinmuldnnuasnaem v gnezdelandy szmolufluguny y8untd
Wil mannvugninBoudolUfunsaiefiAufioasenly (Snoeck and Jadin, 1990)
nunfgnlaolafinassAosnninlnnnluUtafunninunfugnarelfiun
(Haarer, 1) woniinfl nuvszeoumuoswerjolulrainddfiin  nafnlulasom
et Asawen vian Runonbalafls a0% (Miskiu et al., 1972) wanTznusajolulniiem
rofiununfiinuinfio  Taosonatguulemsddiu Ao uaslu  Mitchell (198s)
T WlnnsusssnAniwunendede uasn1Ifauslifin.
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Tnevlununssfasfuroanedalulutisann 0.100.16%  ifliounififiai Ry nme
veavedn River and Martin (1988) nassafununfignludufi Available P = 26.4
ppm  wui nnfAntjevesveimvzran RunonlnlaBngly 115%  SafleAvmonianiy
ioynves Lampaopong ef. al. (1985) fiwuiMulgnmununfigenimnsiesesing =4
ri1 Available P 1fits 7.4 ppm winifu naldijowesveds®adulodinidueets waiws
anI¥f  (2:21) wuin Tunssdamdaniud 1,000 nn. AunuddssnIliveavedon
Aulsivianndn 1520 nn,

yarwmnwindgronuinuforiululnnuseesedin  wideedes
I mtaneliini  Lambat (1987) wui sndansBSlnaroriinueNn  AaBAYy
nivuasInsPanan e wln Buudn  (2534) wudn MenzBazdanfineunwud ity
nuWld  wawIens¥el  (2521) Twu nunusfigeinzumeenmanadonz Bl
Tnoawzodabongufiugnuudufiduile iz ind wszesud?  (2591) Twwn
sgmesunsln  Cufungicide setaniRslizAntamnsdanrizviusld sinlusevsssan
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Table 1. Physical and chemical properties of soil at 0-15 cm.

Properties Sail
Physical :
Texture Sandy clay
Sand (%) 53,1
Qay (%) 2.9
Density (g/crr) 113
Poration (%) 46.6
Chemical :
pH 5.5
Organic matter (%) 5.4
Nitrogen (%) 0.15-0.18
Phosphorous (ppm) 48.0
Potasium (ppm) 253
Ferous (ppm) 10
Manganese (ppm) 10
Cupper (ppm) 0.5
Zinc (ppm) 20

2. WANTZNUABIATINMIRNANINFILAZIIUYD

n1ifineBnvavessinevIfifiedmnmfinnwgs mzilnonnugs

wosuinudosasiununifotaneces  (Dguiow)

warnTrvinuasiuBnadmtade

Sugamiamases (Fwaen)  merngeusziauiefiRsdiuudnrn s fiveagouss
woudn  Aauamsnanaftnelumiaef 2,
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Table 2.  Effect of micronutrients, nitrogen and phosphorous on plant height and
node nurmber of Arabica coffee cultivar Catimor 90.

Increase of ' Increase of *
Fertilizer plant height node number
(cm)
Micronutrient (Kg/rai)
0 9.00° 25
24 10.39 2.4
Nitrogen (kg N/rai) .
0 6.94Y 1.8
16 10.69" 27
2 11,44 28
Phosphorous (kg P.O/rai)
0 10,86 25
8.58 2.1
15 9,63 . 27

' Incrsase within 7 months in year 4 of age

¥ Factors showed no Interaction.

¥ Means (under sach factor and within column) with different superscripts differ significantly (P<o.cs),
those without superscript were not significant difference.

witulasnenwz s iulniowfifusrodniniafunngauasuauie
vosrunmunlasdafioim Ay s s Anoavedouasyasnliuononsotranudn
manousuessesiumuiosiklrs minldedofaon  wlivcliutanjnfise 16
nn N3 Ams sevesnaneasstBuiuaures Cervellini of. al. (199) Sawuintilw
YolulenmseimlidunungaAntuld  510% wazens Cannell (1985) Sawuiselu-
Ty fAuinuavudels.

286



IMNTNYNT K3) ; 281-298 (2556)

nrfiiununneumsssnedoiulnnslifinon  wlwlfludnrduanslviiiu
arwiundussama fajoiulesnildifuiunuwluiznimiafess  wszszwinonsfinda
wigiule  Sovzsadlvinatgtulamisdiu fs W Afudan  edvslafien nalfy
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Table 3. Effect of micronutrient, nitrogen and phosphorous on yield and yield
component of Arabica coffee cultivar Catimor so.

Fertilizer Cherry yield' Bean 100 Cherry' % Bean'
(kg/rai) (kg/rai) weight (g)  weight

Micronutrient (kg/rai)

0 756.8 145 124, 62,04
2.4 8418 162.3 131.0° 64,81
Nitrogen (kg N/rai)
0 714, 1418 126.3 55.56"
16 6.3 158.6 126.7 65.00°
® 856.4" 160.7 129.8 8.7
Phosphorous (kg P.O/rai)
0 751.4 141.4 126.9 54.7%
846.6 163.7 126.7 sa.3d
16 798.7 155.9 128.1 7222

¥ Factor showed no interaction.

Means (under each factor and within columm) with different superscripts differ significantly (P<0.0s),
those without superscripl were not significant difference.

¥

4. wansznudadTinamigoimsuly

Tununsfl 34 vindssfadusneimssuldgngafuniluszos i
NI9eINe 3znsfie waiiaduvyn wefmdssooda uartmagn (Rees i tou-
Woudtinaswlulrivuassgwoareds wuin
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Utnasglulasiszenaades | muszozimwinmmss  wozfaynfgeonagn
nmaAntjoveaveinuezyarn isofuUtnasnlulmonlily  wifluwshiundunln
annalin (m7eft 4) Twvaefinafa)oiulrnac s fungiulennlululfodreste
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Worwednluluszursundwfiudasyjolulnnauflvtuiunud (el 4 nanfe s
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flanniWeswedafinn (Snoeck and Jardin, 1991).

Tuduvosgamialuly : Fowanslumsefl 5 sidlAinAniounin wne-
nfie moauny ussfonz®lilunulvszozuegn  sefisonitluszevaawadumynetitg
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Table 4.  Effect of nitrogen, phosphorous and micronutrients on nitrogen and
phosphorous content of coffee leaf at different stage of fruit development.

Leaf-Nitrogen ' Leaf-Phosphorous ¥
(%) (%)
Fertilizer
1 2 3 1 2 3
Micronutrient (kg/rai)
o 2,31 2.48 2.20 0.18 0.13 0,13
24 2,44 2.44 2.11 0.7 0.13 0.13
Nitrogen (kg N/rai) '
0 PX -] 20FfY 178 0.16 013 015"
16 2.40 2500 222 0.17 0.12* 014
) 2. 287 251 0.17 o1 012
Phosphorous (kg PO /rai)
0 234 2.4 2.2 0.17 01 014
240 2.4 2.14 0.16 0.13* 013
16 2.39 2.43 210 0.18 0.14° 0.14

Y1 = Pinhead stage and before fertilizers application
2 = Fruit expansion
3 = Frull ripening
Sample for Analysls were leaves of pair 34 on midstem-branch
¥ Factors showed no inferaction. .
Means (under each factor and within column) with different superscripts differ significantly (P<0.0s), those
without superscript were not significant difference.
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Table s. Effect of micronutrient, nitrogen and phosphorous on content of
micronutrients in coffee leaf at different stages of fruit development.

Fe (ppm)' | Mn (ppm)’ CQu (ppm) | Zn (ppm)
Fertilizer
1 2 1 2 1 2 1 2
Micronutrient (kg/ral)
0 158 97 2 @3 Z 2 a1
24 180 "7 246 7" x 25 57 20
Nitrogen (kg N/'rai)
0 172 109 244 167 31 26 8 2
16 172 111 241 150 31 23 8 19
® 163 101 28 138 2 2 4 9
Phosphorous (kg PO /rai)
0 174 100 22 151 0 24 a7 18
8 62 105 29 47 0 = | 21
16 70 116 22 156 8 2 5 19

"v=Pimeadsta@andbdaefemﬁwmubcaﬁm

2 = Fruit ripening stage

* Factors showed no interaction

Means (under each factor and within column ) with different superscripts differ significantly (P<0.0s), those
without superscript are not significant differencs,

Table 6. Comparision of micronutrient content and the critical level of
micronutrient content of coffee leaves.
Micronutrient Application of micronutrient Critical level ¥
(ppm) with without (ppm)
Fe 117 g7 70 - 200
Mn 171 131 50 - 100
Cu 25 21 16~ 20
Zn 20 19 15+30

¥ Based on Reuter and Robinson (1086).
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