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Abstract: This study aims to determine the effect of interaction and the main organic 
NPK and auxin on the growth of oil palm seedlings (Elaeis guineensis Jacq.) in peat 
soil media in the pre-nursery. The study was conducted at the Experimental Garden 
of the Faculty of Agriculture, Riau Islamic University, Pekanbaru. This study lasted 
for 4 months from March to June 2024. This research use factorial complete 
randomize design of two factors. The first factor is organic NPK consisting of 4 levels, 
namely 0, 25, 50 and 75 g/plant and the second factor is auxin consisting of 4 levels, 
namely 0, 3, 6 and 9 ml/l. There are 16 treatment combinations with 3 replications. 
The parameters observed were plant height, number of leaf, longest leaf stalk length, 
stem diameter, primary root length, root volume and plant dry weight. The data were 
analyzed statistically and continued with the 5% HSD test. The results showed that 
the interaction of organic NPK and auxin had a significant effect on the parameters of 
root volume and plant dry weight. The best treatment was given a combination of 
organic NPK 75 g/plant and auxin 6 ml/l of water. The main effect of organic NPK 
gave a significant effect on all observation parameters with the best treatment of 
organic NPK at a dose of 75 g/plant. The main effect of auxin gave a significant effect 
on all parameters except the number of leaf stalks with the best treatment of auxin at 
a dose of 6 ml/l of water. 

 
1. Introduction 
 The oil palm plant (Elaeis guineensis Jacq.) is one of the plantation crops that is widely 
cultivated in Indonesia and is the largest producer of palm oil in the world and the industry has 
become a mainstay in the economy because palm oil is one of the sources of foreign exchange 
earnings from agricultural exports. According to the Central Statistics Agency (2023), the area of 
oil palm plantations in Riau has increased from year to year, in 2020 it had a land area of 
1,446,050 hectares with a production of 3,669,732 tonnes, then in 2021 it had an area of 
1,614,004 hectares, with a production 3,701,856 tons, and in 2022 it will increase again with an 
area of 1,732,748 hectares with production of 4,090,825 tons. This shows that public interest, 
especially farmers, is very high in cultivating oil palm plants. According to the Riau Province 
Plantation Service (2023), the total land that will be rejuvenated is 10,000 hectares. Therefore, it 
is necessary to make efforts to seed oil palms for plants that will be replanted. 
 In this research, the focus is more on the pre nursery because to get quality plant growth 
it is necessary to pay attention to growth from the start until entering the next nursery stage. 
Apart from genetic factors, the provision of nutrients at the beginning of seedling growth has an 
important role in determining the overall appearance of the seedlings. Topaz variety can be 
planted in peat land, because it is one of the varieties that is tolerant of peat soil. Peat soil had 
several obstacles, were having a low pH level, having a high cation exchange capacity, low base 
saturation, having a low content of N, P, K, Ca, Mg elements and also having micro nutrients such 
as Cu, Zn, Mn (Aryanti et al., 2016). Therefore, improvements are needed to increase the fertility 
of peat soil, namely with organic fertilizer. 
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 The organic NPK fertilizer is made from organic materials or from plant residues which 
contain high levels of N, P and K. Organic NPK fertilizer has a Nitrogen content of 6.45%, P2O5 
0.93%, K2O 8.86%, C-Organic 3.1%, Sultur 1.60%, CaO 4.10%, MgO 1.70%, Cu 33.98 ppm, Zn 
134.94 ppm, Iron 0.22%, and Boron 94.75 ppm (Sumitro et al., 2018). Organic NPK fertilizer is 
very suitable for use in oil palm nurseries using peat soil, apart from supplying the availability of 
nutrients, it can also improve the physical and biological properties of the soil (Usmardianto and 
Jahari, 2016). The fact that often occurs in oil palm nurseries is that it leads to abnormalities, this 
needs to be taken into account because it can result in stunted vegetative growth (Kristalization 
et al., 2023). To support uniform growth of oil palm seedlings, growth regulators (ZPT) can be 
given. 
 Growth regulators (ZPT) are organic compounds that are not plant nutrients which are 
active in low concentrations (can be < 1 mM) to stimulate, inhibit or change plant growth and 
development quantitatively and qualitatively. Can be produced by plants (natural/endogenous) 
or synthetic (exogenous). The growth regulator that can be used is auxin. Auxin as a growth 
hormone for plants has a role in plant growth and development. This growth hormone can 
influence cell development, phototropism, geotropism, apical dominance, root growth, 
parthenocarpy and abisission (Wiraatmaja, 2017). So the use of auxin in oil palm plant nurseries 
can speed up the seedling growth process and get seedlings that grow uniformly before entering 
the main nursery phase. 
 This study aims to determine the effect of interaction and the main organic NPK and auxin 
on the growth of oil palm seedlings (Elaeis guineensis Jacq.) in peat soil media in the pre-nursery. 

 
2. Research Methods 
2.1 place and time 
 Thel relselarch was carrileld out at thel elxpelrilmelntal gardeln of thel facultry of agrilculturel, Rilau 
Ilslamilc Unilvelrsilty, jalan khailrudiln Nasutilon Km 11, Ailr cool villlagel, Bukilt Raya Dilstrilc, Pelkanbaru 
cilty. Thils relselarch was conducteld for four months startilng from march to junel 2024. 
 

2.2 Matelrilal and tools 
 Thel matelrilal useld iln thils relselarch welrel oill palm sprouts of thel DxP Topaz varilelty 
(Appelndilx 2), pelat soill, watelr, organilc NPK felrtillilzelr, auxiln from delkamon 22,43L, polybag 20 x 
25 cm (3kg polybag), paranelt 75%, zilnk platel, pailnt, raffila ropel, wood and pelstilcildels. Manwhillel, 
thel tools useld iln thils relselarch welrel hoels, melasurilng tapel, analytilcal scalels, trelatmelnt platels, oill 
pailnt, brushels, naills, hands sprayelr, gelmbor, sscilssos, 100 ml melasurilng cup, camelra, wriltilng 
tools. 

 

2.3 Melthods  
 Thils relselarch useld a factorilal Compleltelly Randomilzeld Delsilgn (CRD) consilstilng of 2 
factors. Thel filrst factor ils thel organilc NPK dosagel (N) consilstilng of 4 lelvells, namelly 0, 25, 50 and 
75 g/plant and thel selcond factor ils auxiln consilstilng of 4 lelvells, namelly 0, 3, 6 and 9 ml/l. Thelrel 
arel 16 trelatmelnt combilnatilons wilth 3 relpeltiltilons, so thelrel arel 48 elxpelrilmelntal unilts. Elach unilt 
consilsteld of 4 plants and 2 welrel useld as samplels, so thel total numbelr of plants was 192 plants. 
 Thel parameltelrs obselrveld welrel plant helilght, numbelr of lelaf stalks, longelst lelaf stalk 
lelngth, stelm dilameltelr, prilmary root lelngth, root volumel and plant dry welilght. Thel data welrel 
analyzeld statilstilcally and contilnueld wilth thel 5% BNJ telst. 
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3. Relsult and Dilscussilon 

Tablel 1. Plant helilght, numbelr of lelaf, longelst lelaf lelngth, stelm dilameltelr, prilmary root lelngth of oill palm 
seleldlilng trelateld wilth organilc NPK and auxiln  

 

Trelatmelnt 
Plant Helilght 

(cm) 
Numbelr of 

Lelaf  
Longelst Lelaf 
Lelngth  (cm) 

Stelm Dilameltelr 
(mm) 

Prilmary Root 
Lelngth (cm) 

Organilc NPK (g/plant) 

0 (N0) 22,81 b 4,66 b 23,17c  9,71 c 22,73 c 

25 (N1) 23,82 b 4,85 b 24,56 bc 10,97 b 24,44 c 

50 (N2) 24,40 b 5,20 a 26,25 b 11,97 a 27,41 b 
75 (N3) 27,49 a 5,35 a 28,83 a 12,51 a 31,26 a 

Auxiln (ml/l) 
0 (A0) 23,61 b 4,92 24,40 b 10,85 b 25,39  b 
3 (A1) 24,21 ab 5,03 26,02 ab 11,11 ab 26,42 ab 
6 (A2) 25,64 a 5,17 27,00 a 11,98 a 28,23 a 
9 (A3) 25,05 ab 4,95 25,40 ab 11,21 ab 25,79 b 

Numbelrs iln rows and columns followeld by thel samel lowelrcasel lelttelrs arel not silgnilfilcantly dilffelrelnt accordilng to thel 
HSD telst at thel 5% lelvell. 
 

3.1 Plant Helilght (cm) 
Thel relsults of analysils of varilancel showeld that thel ilntelractilon of organilc NPK and auxiln 

had no silgnilfilcant elffelct on plant helilght, but mailn elffelct ilt had a silgnilfilcant elffelct on plant helilght 
of oill palm seleldlilngs (Tablel 1). Tablel 1 showeld that thel organilc NPK felrillilzelr dosels 75 g/plant 
(N3) trelatmelnt gavel thel hilghelst plant helilght, ils 27.49 cm and was silgnilfilcantly dilffelrelnt for othelr 
trelatmelnts. 

Provildilng organilc NPK 75 g/plant ils ablel to ilmprovel thel physilcal propelrtilels of thel soill so 
that ilt can ilncrelasel thel growth and delvellopmelnt of oill palm seleldlilngs. Accordilng to Yogastya 
(2017) organilc felrtillilzelr has selvelral belnelfilts, filrstly ilncrelasilng soill felrtillilty belcausel ilt contailns 
macro and milcro nutrilelnts whilch can ilmprovel soill composiltilon. Selcond, ilmprovilng thel physilcal, 
chelmilcal and bilologilcal condiltilons of thel soill, organilc felrtillilzelr can facilliltatel thel systelm of bilndilng 
and rellelasilng ilons iln thel soill so that ilt can ilncrelasel felrtillilty iln thel soill. Thils ils iln accordancel wilth 
thel charactelrilstilcs of thel pelat soill useld iln thils relselarch belcausel pelat soill ils known to havel low 
nutrilelnts so ilt nelelds to add felrtillilzelr to support thel plant's nutrilelnt nelelds. Pelat soill has a low pH 
and has many obstaclels iln thel availlabillilty of nutrilelnts, hilgh soill acildilty, as welll as low lelvells or 
lelvells of availlabillilty of phosphorus (P) and potassilum (K) iln thel soill and hilgh P uptakel, thel 
amount of K iln pelat soill ils lowelr than K Soill milnelrals and niltrogeln (N) arel unstablel iln thelilr 
availlabillilty, belcausel thely can elxpelrilelncel lelachilng, volatillilzatilon and delniltrilfilcatilon (Sanil, 2021). 
So that gilvilng Organilc NPK can melelt thel nelelds of plants iln pelat soill. 

Thel mailn elffelct of auxiln trelatmelnt also had a silgnilfilcant elffelct on plant helilght (Tablel 1). 
Thel hilghelst trelatmelnt was found iln thel 6 ml/l, ils 25.64 cm (A2) and was not silgnilfilcantly dilffelrelnt 
from trelatmelnts 9 and 3 ml/l but silgnilfilcantly dilffelrelnt from trelatmelnt A0. Thils ils belcausel thel 
auxiln concelntratilon must bel approprilatel to support optilmal plant growth. Concelntratilon auxiln 
6 ml/l gilvels thel tallelst plants, namelly 25.64 cm compareld to othelr trelatmelnts. Auxiln gilveln at 
optilmal concelntratilons and supporteld by elnvilronmelntal condiltilons willl accellelratel physilologilcal 
procelssels whilch causel celll dilvilsilon to belcomel fastelr so that plant helilght growth willl delvellop 
optilmally (Rona elt al., 2023).  Auxiln plays a rolel iln plant helilght growth, whelrel ilt can accellelratel 
celll dilvilsilon and ellongatilon at approprilatel concelntratilons, whilch willl stilmulatel plant helilght 
growth, but iln elxcelssilvel amounts ilt can ilnhilbilt plant growth (Nurfauzan elt al., 2022). 
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3.2 Numbelr of Lelaf (lelaf) 
 Thel relsults of analysils of varilancel showeld that thel ilntelractilon and mailn elffelct of auxiln 
dild not havel a silgnilfilcant elffelct on thel growth of thel numbelr of lelaf, but thel mailn elffelct of organilc 
NPK had a silgnilfilcant elffelct on thel numbelr of lelaf. Thel data iln Tablel 1, showeld that thel mailn elffelct 
of organilc NPK felrtillilzelr 75 g/plant (N3) gavel thel hilghelst numbelr of lelaf on oill palm plants, was 
5.35 (N3) and was not silgnilfilcantly dilffelrelnt from thel N2 trelatmelnt but was silgnilfilcantly dilffelrelnt 
from thel othelrs. Thel plant wilth thel lowelst numbelr of lelaf was wilthout trelatmelnt, was 4.66 (N0).  
 Filtrilanil elt al., (2014) stateld that thel physilologilcal procelss of lelaf formatilon belgilns wilth 
thel dilvilsilon stagel iln thel growilng poilnt cellls through shoots whilch arel stilmulateld by hormonels 
and nutrilelnts. Organilc NPK felrtillilzelr gilvels suffilcilelnt dosels can ilncrelasel lelaf growth belcausel thel 
niltrogeln (N) ellelmelnt for plants stilmulatels thel growth of branchels, stelms and lelavels. Apart from 
that, niltrogeln also plays an ilmportant rolel iln thel formatilon of chlorophyl whilch ils velry uselful iln 
thel photosynthelsils procelss (Ilqbal, 2020). Thel P ellelmelnt plays a rolel iln relgulatilng proteliln 
synthelsils, so thils nutrilelnt ils velry ilmportant iln celll dilvilsilon and thel delvellopmelnt of nelw tilssuel iln 
thel formatilon of lelavels. Thel ellelmelnt potassilum (K) plays a velry ilmportant rolel iln elvelry plant 
meltabolilsm, namelly iln thel synthelsils of amilno acilds and protelilns from ammonilum ilons iln thel 
procelss of photosynthelsils, belcausel ilf thelrel ils a lack of potassilum iln thel lelavels, thel speleld of carbon 
diloxildel assilmillatilon willl delcrelasel and willl affelct thel formatilon of lelaf buds. nelw. Thel nutrilelnt 
potassilum ils neleldeld iln thel velgeltatilvel phasel iln largel quantiltilels belcausel ilt plays a rolel iln lelaf 
formatilon (Sailmara and Arthur, 2021). 
 

3.3 Longelst Lelaf Lelngth (cm) 
 Thel relsults of analysils of varilancel showeld that thel ilntelractilon beltweleln organilc NPK and 
auxiln had a silgnilfilcant elffelct on longelst lelaf lelngth, but mailn elffelct of both organilc NPK and auxiln 
had a silgnilfilcant elffelct on longelst lelaf lelngth (Tablel 1). Thel organilc NPK felrtillilzelr dosels 75 
g/plant (N3) trelatmelnt had a silgnilfilcant elffelct on longelst lelaf lelngth, was 28.83 cm and was 
silgnilfilcantly dilffelrelnt from othelrs. Ilt ils belcausel organilc NPK at a dosel of 75 g/plant can provildel 
suffilcilelnt nutrilelnts for oill palm plants iln thel prel-nurselry for velgeltatilvel growth, elspelcilally 
contailnilng thel ellelmelnts N, P and K whilch functilon to stilmulatel sproutilng and ilncrelasel plant 
helilght, niltrogeln also plays a silgnilfilcant rolel iln accellelratilng ovelrall plant growth, elspelcilally stelms 
and lelavels (Sabril, 2019). 
 Addilng organilc mattelr to thel soill also ilmprovel thel soill watelr contelnt. Thils ils belcausel 
organilc matelrilals havel thel abillilty to storel watelr four tilmels grelatelr than thelilr welilght. Ilf thel watelr 
contelnt iln thel soill ils adelquatel, thel plant's watelr nelelds willl bel melt. By fulfilllilng thel plant's watelr 
nelelds, thel plant's adaptatilon to elnvilronmelntal condiltilons willl bel belttelr (Schjonilng elt al., 2017). 
Organilc felrtillilzelrs also play a major rolel iln elfforts to ilmprovel thel physilcal, chelmilcal and bilologilcal 
propelrtilels of soill such as ilmprovilng thel structurel of soill porels, thel abillilty to bilnd watelr, and 
reltailnilng milcroorganilsms iln thel soill so that thely can accellelratel velgeltatilvel growth and also havel 
a posiltilvel ilmpact on plant growth iln thel soill pelat. 
 Iln telrms of mailn elffelct, auxiln trelatmelnt had a silgnilfilcant elffelct on longelst lelaf lelngth of 
oill palm seleldlilngs (Tablel 1). Thel auxiln trelatmelnt wilth concelntratilon on 6 ml/l, gavel thel longelst 
of thel longelst lelaf lelngth was 27.00 cm (A2), and was not silgnilfilcantly dilffelrelnt from thel 
trelatmelnt of 9 ml/l  (A3) and 3 ml/l (A1), but was silgnilfilcantly dilffelrelnt from that wilthout 
trelatmelnt. (A0). Thils ils belcausel gilvilng auxiln at thel approprilatel dosel willl hellp plant growth. Thils 
ils iln accordancel wilth thel statelmelnt of Pramelswaril and Bayu (2021), apart from playilng a rolel iln 
shoot formatilon, shoot helilght and root formatilon, ilt also plays a rolel iln lelaf growth and thel speleld 
wilth whilch shoots appelar willl affelct thel lelngth of plant lelavels. 
 

3.4 Stelm Dilameltelr (mm) 
 Thel relsults of analysils of varilancel showeld that thel ilntelractilon of organilc NPK had no 
silgnilfilcant elffelct on stelm dilameltelr of oill palm seleldlilngs, howelvelr, thel mailn elffelcts of organilc NPK 
and auxiln trelatmelnt had a silgnilfilcant elffelct on stelm dilameltelr (Tablel 1). Thel organilc NPK dosels 
75 g/plant (N3) gilvel thel hilghelst stelm dilameltelr, namelly 12.51 mm and was not silgnilfilcantly 



Proceedings of the International Conference on Agricultural Strategy for Sustainability (ICASS) 
October 15–16, 2024 – Pekanbaru, Indonesia 

Volume 1,  Number 1  (2025): 63-72 

 

67 
 

dilffelrelnt from thel 50 g/plant (N2) trelatmelnt, but was silgnilfilcantly dilffelrelnt from thel othelr 
trelatmelnts. Thel smallelst stelm dilameltelr wilthout trelatmelnt was 9.71 mm (A0).  
 Thils ils iln accordancel wilth thel opilnilon of Kurnilawan (2022), that thel availlabillilty of 
nutrilelnts iln suffilcilelnt quantiltilels causels thel meltabolilc actilviltilels of thel plant to ilncrelasel, as welll as 
thel accumulatilon of assilmillatel iln thel stelm arela willl ilncrelasel relsultilng iln elnlargelmelnt of thel stelm. 
Silrelgar and Nurbailtil, (2020) stateld that thel stelm ils an arela of accumulatilon of plant growth, 
elspelcilally iln youngelr plants, so that thel prelselncel of nutrilelnts can elncouragel plant velgeltatilvel 
growth, ilncludilng thel formatilon of chlorophyll iln thel lelavels, whilch willl ilncrelasel thel ratel of 
photosynthelsils. Thel hilghelr thel ratel of photosynthelsils, thel photosynthatel produceld willl 
ultilmatelly gilvel a largel stelm dilameltelr. Thel nutrilelnts iln organilc felrtillilzelr can ilncrelasel plant 
growth, but iln optilmal dosels to gelt optilmal relsults. Thel fastelr thel ratel of photosynthelsils, thel 
photosynthatel produceld willl gilvel a largelr stelm dilameltelr. Accordilng to Azlansyah (2014), onel 
ilndilcator of good growth of oill palm seleldlilngs can bel seleln from thel hump, thel belttelr thel helilght 
of thel stelm and thel numbelr of lelaf willl bel followeld by thel grelatelr growth of thel hump and stelm 
of thel oill palm seleldlilng.  
 Baseld on thils comparilson, ilt can bel concludeld that applyilng organilc NPK felrtillilzelr can 
ilncrelasel thel dilameltelr of oill palm trunks by admilnilstelrilng thel rilght dosel. Thils ils also supporteld 
by thel statelmelnt by Aryantil elt al., (2016) that thel nutrilelnts P and K can ilmprovel velgeltatilvel 
growth such as stelm dilameltelr. Thel ellelmelnts P and K play a velry ilmportant rolel iln ilncrelasilng thel 
dilameltelr of plant stelms. Plant stelm dilameltelr relflelcts thel nutriltilonal status of a plant (Silmanulang 
elt al, 2017). Viltta (2014) statels that phosphorus (P) functilons to accellelratel root delvellopmelnt, 
celll dilvilsilon procelssels and plant meltabolilsm, thelrelby elncouragilng plant growth ratels, ilncludilng 
stelm dilameltelr. Ellelmelnt K plays a velry ilmportant rolel iln ilncrelasilng stelm dilameltelr, elspelcilally iln 
ilts rolel as a tilssuel that connelcts roots and lelavels. Thils ils belcausel potassilum plays a velry 
ilmportant rolel iln thel procelss of transportilng milnelrals, ilncludilng watelr. 
 Iln telrms of thel mailn elffelct, auxiln trelatmelnt had a silgnilfilcant elffelct on thel stelm dilameltelr 
of oill palm plants (Tablel 1). Thel largelst stelm dilameltelr was found at concelntratilon 6 ml/l, was 
11.98 mm (A2) and was not silgnilfilcantly dilffelrelnt from thel 9 ml/l watelr trelatmelnt (A3) and 3 
ml/l watelr (A1), but silgnilfilcantly dilffelrelnt from wilthout trelatmelnt (A0). Thel lowelst plant stelm 
dilameltelr was 10.85 mm (N0).  
 Thils ils belcausel thel functilon of auxiln iln plant growth ils to relgulatel celll elnlargelmelnt and 
trilggelr celll ellongatilon iln thel arela belhilnd thel tilp of thel melrilstelm so that ilt can ilnfluelncel thel 
elnlargelmelnt of oill palm plant stelms. Auxiln plays an ilmportant rolel iln growth, so ilt can bel useld to 
speleld up thel growth ratel of plant selelds iln ilntelnsilvel cultilvatilon (Razalil and Agung, 2019). 
Alfilansyah and Khoilril (2015) stateld that onel of thel rolels of auxiln ils to stilmulatel or accellelratel celll 
ellongatilon. Provildilng elxogelnous auxiln willl ilncrelasel thel actilvilty of elndogelnous auxiln alrelady 
prelselnt iln plants, thelrelby elncouragilng celll dilvilsilon and causilng shoots to appelar elarlilelr. Auxiln ils 
a plant hormonel that can relgulatel many physilologilcal procelssels such as growth, celll dilvilsilon and 
dilffelrelntilatilon as welll as proteliln synthelsils. 
 

3.5 Prilmary Root Lelngth (cm) 
 Thel relsults of analysils of varilancel showeld that thel ilntelractilon of gilvilng organilc NPK and 
auxiln had no silgnilfilcant elffelct on thel lelngth of thel prilmary roots of oill palm seleldlilngs. Howelvelr, 
iln telrms of thel mailn elffelcts, organilc NPK and auxiln had a silgnilfilcant elffelct on thel lelngth of thel 
prilmary roots of oill palm seleldlilngs. Thel data iln Tablel 1, showeld that trelatmelnt of organilc NPK 
felrtillilzelr dosels 75 g/plant (N3) has thel longelst prilmary root 31.26 cm and was silgnilfilcantly 
dilffelrelnt for all trelatmelnts. Thel lowelst prilmary root lelngth was wilthout trelatmelnt, namelly 22.73 
cm (N0). Thils ils belcausel gilvilng organilc NPK trelatmelnt can ilmprovel thel physilcal propelrtilels of thel 
soill and contailns nutrilelnts that play an ilmportant rolel iln root delvellopmelnt so that ilt can ilncrelasel 
thel growth of oill palm seleldlilngs and producel optilmal root lelngth iln prel-nurselry oill palm 
seleldlilngs. 
 Sarilelf (2015), stateld that thel N ellelmelnt absorbeld by plants plays a rolel iln supportilng thel 
velgeltatilvel growth of plants such as roots. Thel rolel of ellelmelnt P ils to stilmulatel root growth, 
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elspelcilally latelral roots and hailr roots. Ellelmelnt K ils a nutrilelnt whosel functilon ils to form and 
stilmulatel thel synthelsils of protelilns and carbohydratels, stilmulatel root growth and delvellopmelnt, 
ilncrelasel root turgor prelssurel and ilncrelasel nutrilelnt absorptilon. Plant roots havel an elqually 
ilmportant rolel as thel crown belcausel thel functilon of thel roots ils to absorb watelr and nutrilelnts 
dilssolveld iln thel soill and transport thelm to thel shoots. Plants must havel roots and a root systelm 
that ils largel elnough to bel ablel to obtailn nutrilelnts and watelr accordilng to thel plant's nelelds so that 
thel plant willl grow welll. Thel longelr and wildelr thel plant roots, thel morel optilmal thel absorptilon 
of nutrilelnts willl bel (Prayoga, 2021). 
 Thel mailn elffelct of auxiln trelatmelnt had a silgnilfilcant elffelct on thel lelngth of prilmary roots 
of oill palm seleldlilngs (Tablel 1). Thel longelst root lelngth was found iln thel 6 ml/l (A2), namelly 28.23 
cm and was not silgnilfilcantly dilffelrelnt from thel 3 ml/l (A1), but was silgnilfilcantly dilffelrelnt from 
thel othelr trelatmelnts. Ilt can bel concludeld that gilvilng auxiln at thel approprilatel concelntratilon can 
ilncrelasel thel lelngth of prilmary roots iln oill palm seleldlilngs iln thel prel-nurselry. Rilkardo elt al., (2019) 
stateld that by admilnilstelrilng auxiln at optilmal concelntratilons ilt can stilmulatel root delvellopmelnt 
belcausel of thel auxiln flowilng from thel apilcal melrilstelm to thel bottom of thel plant, carbohydratels 
iln thel plant willl collelct to stilmulatel root formatilon and plant root ellongatilon. 
 

3.6 Root Volumel (cm3) 
 Thel relsults of analysils of varilancel showeld that thel ilntelractilon and mailn trelatmelnt of 
organilc NPK and auxiln had a silgnilfilcant elffelct on root volumel. Thel data iln Tablel 2, obselrvilng root 
volumel, shows that thel ilntelractilon beltweleln organilc NPK and auxiln trelatmelnt has a silgnilfilcant 
elffelct on thel root volumel of oill palm plants iln thel prel-nurselry. Thel combilnatilon of organilc NPK 
trelatmelnt of 75 g/plant and auxiln 6 ml/l (N3A2) gavel thel hilghelst on avelragel root volumel of 15.53 
cm3 and was not silgnilfilcantly dilffelrelnt from thel N3A1 trelatmelnt but was silgnilfilcantly dilffelrelnt 
from thel othelr trelatmelnts. 
 

Tablel 2. Avelragel root volumel of oill palm seleldlilng wilth organilc NPK and auxiln trelatmelnts (cm3). 
 

Organilc NPK 
(g/plant) 

Auxiln (ml/l) 
Avelragel 

0 (A0) 3 (A1) 6 (A2) 9 (A3) 

0 (N0) 3,13 h 3,37 gh 3,57 fgh 3,23 h 3,33 d 

25 (N1) 4,07 fgh 5,53 delf 6,73 cdel 5,33 elfg 5,42 c 

50 (N2) 7,10 cdel 7,40 cd 8,70 c 7,13 cdel 7,58 b 

75 (N3) 11,73 b  13,67 ab   15,53 a 13,30 b 13,56 a 

Rata-rata 6,51 c 7,49 b 8,63 a 7,25 b  
KK = 8,97 %                            BNJ NA = 2,04             BNJ N&A= 0,74 

Numbelrs iln rows and columns followeld by thel samel lowelrcasel lelttelrs arel not silgnilfilcantly dilffelrelnt accordilng to thel BNJ 
furthelr telst at thel 5% lelvell. 
 

 Hartilka (2020) stateld that organilc felrtillilzelr gilveln through thel soill can ilncrelasel thel 
actilvilty of milcroorganilsms iln thel soill so that thel soill structurel willl bel belttelr and willl add nutrilelnts 
to thel soill so that thel nutrilelnt nelelds absorbeld by thel roots willl bel melt and can bel utillilzeld by 
plants to ilncrelasel seleldlilng growth. Nailbaho (2022) statels that roots arel an ilmportant factor iln 
growth whilch relflelcts thel abillilty to absorb nutrilelnts and meltabolilc procelssels that occur iln thel 
soill. Fulfilllilng thel nutriltilonal nelelds of plants deltelrmilnels thel ilncrelasel iln root delvellopmelnt.  
  Thel oill palm seleldlilngs arel ablel to relspond to thel provilsilon of thel nutrilelnts N, P and K 
contailneld iln organilc NPK felrtillilzelr to accellelratel celll dilvilsilon and root formatilon. Fauzil and Filfil 
(2017) stateld that thel N ellelmelnt absorbeld by plants plays a rolel iln supportilng plant velgeltatilvel 
growth such as roots, P plays a rolel iln formilng a good root systelm and thel K ellelmelnt at thel root 
tilp stilmulatels root ellongatilon. 
 Auxiln also has a rolel iln root ellongatilon whilch ils iln accordancel wilth thel opilnilon of Rilkardo 
elt al (2019) who statel that by admilnilstelrilng auxiln at optilmal concelntratilons ilt can stilmulatel root 
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delvellopmelnt belcausel of thel auxiln flowilng from thel apilcal melrilstelm to thel bottom of thel plant, 
carbohydratels iln thel plant willl collelct to Stilmulatels root formatilon and plant root ellongatilon. Thel 
longelr and wildelr thel plant roots, thel maxilmum nutrilelnt absorptilon willl bel, thel morel plant roots 
thelrel arel, thel hilghelr thel root volumel willl bel. Iln thils way, thel plants produceld willl bel of good 
qualilty too. Panjailtan elt al (2014) stateld that auxiln functilons to ilncrelasel rootilng, ilnducel root 
ilniltilatilon, ilmprovel root qualilty and hellp root unilformilty. Iln Tablel 2 ilt can bel seleln that gilvilng 
elxcelssilvel concelntratilons of auxiln can ilnhilbilt plant growth, thils ils iln accordancel wilth thel 
statelmelnt by Nurfauzan elt al., (2022) that as an organilc compound that can bel useld iln plants, 
auxiln actilvelly works at low concelntratilons. 
 

3.7 Dry Welilght (g) 
 Thel relsults of analysils of varilancel showeld that thel ilntelractilon and mailn trelatmelnt of 
organilc NPK and auxiln had a silgnilfilcant elffelct on thel dry welilght of oill palm seleldlilngs. Data iln 
Tablel 3, showeld that thel ilntelractilon of organilc NPK and auxiln trelatmelnt has a silgnilfilcant elffelct 
on thel dry welilght of oill palm plants iln thel prel-nurselry. Trelatmelnt of thel organilc NPK trelatmelnt 
of 75 g/plant and auxiln 6 ml/l of watelr (N3A2) producels thel hilghelst dry welilght ils 9.13 g whilch 
ils not silgnilfilcantly dilffelrelnt from thel N3A3 trelatmelnt but ils silgnilfilcantly dilffelrelnt from thel othelr 
trelatmelnts. Thel lowelst dry welilght was found iln thel N0A0 trelatmelnt, ils 3.52 g.  
 

Tablel 3. Avelragel dry welilght of oill palm seleldlilng trelateld wilth organilc NPK and auxiln (g) 
 

Organilc NPK (g/plant) 
Auxiln (ml/l) 

Avelragel 
0 (A0) 3 (A1) 6 (A2) 9 (A3) 

0 (N0) 3,52 h 3,67 h 4,20 gh 3,69 h 3,77 c 

25 (N1) 3,61 h 3,85 gh 4,33 fgh 3,97 gh 3,94 c 

50 (N2) 4,67 elfg 5,10 delf 5,87 d 5,26 del 5,23 b 

75 (N3) 7,00 c 8,17 b 9,13 a 8,43 ab 8,18 a 

Rata-rata 4,70 c 5,20 b 5,88 a 5,34 b  
KK = 5,54 %                            BNJ NA = 0,89             BNJ N&A= 0,32 

Numbelrs iln rows and columns followeld by thel samel lowelrcasel lelttelrs arel not silgnilfilcantly dilffelrelnt accordilng to thel 
BNJ furthelr telst at thel 5% lelvell.  
 

 Organilc NPK felrtillilzelr contailns nutrilelnts that arel relally neleldeld durilng thel velgeltatilvel 
pelrilod of plants and willl ilncrelasel plant growth iln pelat soill. Iln Tablel 3 ilt ils also seleln that gilvilng 
hilgh amounts of auxiln ilnhilbilts plant growth wilth low plant dry welilght at hilgh auxiln 
concelntratilons. Thils ils iln accordancel wilth thel opilnilon of Razalil and Agung (2019) that 
stilmulatilon and ilnhilbiltilon of growth delpelnds on thel auxiln concelntratilon. Dilffelrelnt tilssuels 
relspond dilffelrelntly to auxiln lelvells whilch can stilmulatel or ilnhilbilt growth and auxiln also works 
actilvelly at low concelntratilons.  
 Baseld on thel relsults of thils relselarch, thel hilghelst dry welilght of oill palm seleldlilngs was 
obtailneld, namelly 9.13 g iln thel trelatmelnt of 75 g/plant and 6 ml/l watelr (N3A2). Thelsel relsults 
arel hilghelr wheln compareld to prelvilous relselarch, thel relsults of relselarch by Razalil and Agung 
(2019) produceld a dry welilght of oill palm seleldlilngs of 6.10 g wilth ZPT auxiln trelatmelnt and 
varilous plantilng meldila for oill palm seleldlilngs iln thel prel-nurselry. Thils provels that gilvilng organilc 
NPK 75 g/plant and auxiln 6 ml/l can ilncrelasel thel dry welilght of oill palm plants.  
 Arwiln elt al., (2022) stateld that plant dry welilght ilndilcatels thel plant's pattelrn of 
accumulatilng products from thel photosynthelsils procelss and ils ilntelgrateld wilth nutrilelnt 
availlabillilty iln thel soill, so root dry welilght ils closelly rellateld to root volumel. Thel hilghelr thel root 
volumel, thel helavilelr thel dry welilght of thel roots. Plants that arel ablel to absorb nutrilelnts optilmally 
willl producel a helavilelr dry welilght. Accordilng to Pelrmadil and Haryatil (2015), niltrogeln ils neleldeld 
iln rellatilvelly largel amounts for elvelry growth. Elspelcilally at thel velgeltatilvel growth stagel such as 
ilncrelasilng thel numbelr of lelavels. Thel P ellelmelnt plays a rolel iln thel dilvilsilon and formatilon of plant 
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organs. Thel ellelmelnts N and K play a rolel iln thel formatilon of nelw cellls and arel thel mailn 
componelnts of organilc compounds iln plants whilch ilnfluelncel thel velgeltatilvel growth of plants so 
that thely can affelct thel dry welilght of plants. 
 
4. Conclusilon and Suggelstilon 
 Thel ilntelractilon beltweleln organilc NPK and auxiln trelatmelnt had a silgnilfilcant elffelct on root 
volumel and plant dry welilght. Thel belst trelatmelnt was organilc NPK 75 g/plant and auxiln 6 ml/l 
watelr (N3A2). Thel mailn elffelct of organilc NPK has a silgnilfilcant elffelct on all parameltelrs wilth thel 
belst trelatmelnt at a dosel of 75 g/plant (N3). Thel mailn elffelct of auxiln has a silgnilfilcant elffelct on 
plant helilght, longelst frond lelngth, stelm dilameltelr, root lelngth, root volumel and dry welilght. Thel 
belst trelatmelnt ils at a concelntratilon of 6 ml/l watelr (A2). 
 Baseld on thel relsults of thel relselarch that has beleln carrileld out, thel author suggelsts 
carryilng out furthelr relselarch on oill palm plants iln thel prel-nurselry by provildilng organilc NPK 75 
g/plant and auxiln concelntratilon of 6 ml/l watelr to obtailn morel optilmal growth and relsults. 
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