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Under Oil Palm Trunks, Water Seeps In 
6 Times Faster 
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Oil palms arc called water thieves. But what if science discovorod tho opposite-that just 
bonoath tho palm trunk, tho soil works even harder to absorb water? And that in the paths 
wflere dried fronds are p iled, o silent force lies hidden tflat could flold tfle ke y to better water 

rnanogernent across tfl e entire plontotion? 

Ts. Dr. Muhamad Askari 

Indonesian Diaspora, Senior l cctvrcr a t the Faculty of Sustainable AgricUlturo. Univcrsit i 
Maloysia Sobo/1, and AfJriculturol Hvdrology Expert. 

AGRICOM, JAKARTA - Oil polin s hove alrea dy acquired a reput at ion as "wat er thieves." Their 
nam e is invoked every t ime a river runs d ry, every t im e a comm unity's well has to be dug 

d eeper, every time the dry season feels longer than in previous yea rs. But what if science 
d iscovered the opposite- tha t just beneoth the oil po lrn trunks, the soil works for horder to 
a bsorb wo ter than onywhere else a round it? And tha t olong the pa ths where the d ried fronds 
a re p iled, CJ quiet force lies hidden thnt could be the key t o bet ter water ,n onagement n cross 
t he entire p lnntotion? 

READ ALSO: KPSN CPO Prices Drop Slightly to IDR 15,050/Kg on Friday (June 5th), 
Bursa Malaysia Weakens Due to Pressure from the Chinese Market 

Dark Circles Thal Are Not a Disease 

Hove you ever noticed the dark ring s at the base of t he trunks of m ature oil pa ln1s in 

plantations? They"re a deeper color than the surrounding soil, softer in texture, and seem to 
wrap a round t he trunk like a thin scarf wra pped around the soil. Many people think t hey're 
signs o f disease, or signs o f spilled fertilizer. But resetirchers hove another norn e for thern : 
litter rn orks- think o f then, as o · na tural organic c arpet" forrned frorn dr ied frond s, leof litter, 

and ot her organic debris t ha t hove fa llen and decayed over the years right around the t runk. 

An internotionol research team led by the author, then t1 lecturer tit Universit i Teknolog i 
Moloysio Johor Bohru, o nd scien tist s frorn Jop t1n. the United States, a nd Brazil, decided to 

investig ate t his often- overlooked loop. The aut hor a nd his doctora l students went down t o on 
18-yeor- old oil poln1 plantation in Johor, Malaysia, ca rrying a specia l infilt ration met er- a 20-
contimetcr- d iamctcr d isc placed on the g round and filled with water in a controlled ma nner, 
much like a doctor testing how quickly a patient's body absorbs IV f luids t hrough a tube. Tho 

d evice., coiled o tension d isc in fittron1eter, measures one th ing with greot precision: how 
quickly water actually seeps into the soil be low. 

READ ALSO: PP 24 Export of Natural Resources: Margins and the authority of state­

owned enterprises to determine prices pose a hoovy burden on the stability of the 
palm oil ecosystem. 

The results of t he m ea surem ents were published in the journal Geodcrm a - o nc of the world's 
leading soil science journa ls. And the numbers contained there in m ade the researchers sm ile 

o litt le. The ro te of water in filtrat ion into the soil in the o il palm trunk zone was six tirn es higher 
than in the open a rea between two trees. Not twice. Not th ree tirn es. Six times. 

"The rate of water infiltration in the oil palm trunk zone is six times higher than the soil in 
the open area between the trees." 

Two Fates from the Same Raindrop 

To understand why this figure occurs, imagine o simp le scene: a heavy roin hos just fa llen 
over o po lrr1 oil plontci tion. Millions of drops of wo ter foll sirn u ltoneously from the sky- but their 
fates ore no t t he son1e, sim ply because t hey lnnd in dif ferent places. 

Some ro ind rops land on the pa hn fronds, which st ret ch out like g iant um brella s. The water 
doesn't fa ll d irect ly to the ground . It flows slov\lly along the curve of the frond, along t he base 
of the stem, a nd then drips g ent ly around t he tree trunk- m uch like ra inwater f lo•Ning a long 

the ed ge o f o zinc roof and trickling quiet ly at the end . This process is what scientists coll 
stemflow, or li terally "sterr1 flow ." And it's a t this landing poin t, right on to p of the dork orgonic 
corpet we often overlook, t hat t he soil welcomes the water w it h open arms. 

READ ALSO: SPKS Rejects MINYAKITA Cooking Oil Price Increase, BPDPFunds Should 

Be Allocated to the Indonesian People 

Why is t he soil there so hosp itab le and "thirsty• for wnt er? Because it has been not u rally 
prepared tor 18 years. Its organic m atter content- think of it as "noturol com post" t hat keeps 
the soil loose a nd a live- is 13 times higher t han t he soil in tho open area between two trees. It s 
porosity, the a mount of em pty space between soil part ic les where water can penet ra te a nd 

be reta ined, is up to 10 percent hig her. It 's the sorne d ifference o s pouring water onto o newly 
purcha sed d ish sponge - so ft. porous, and instantly a bsorbent- versus pouring water onto 
pointed brick: one absorbs, t he other repels. 

Meanwhile., raind rops foiling in the open space between two tree trunks rneet o cornpletely 
d ifferent fa te. This is where fru it trucks poss twice a rnonth, their wheels leaving pressure that 
gradually compncts t he soil like dough under constant pressure a nd crushing . The organic 
matter cont ent here ra nges fro111 just 0.086 to 0.134 percent-a 111ere fract ion o f the 0.290 to 
1.159 percent in t he trunk zone. As a resu lt, the compacted soil behaves like a paved rood 

surface repelling ra in: instead of soa king d own, t he water f lows ra p idly a cross the surface, 
eroding the topsoil a nd carrying the mud away into the d ra inage ditches. 

READ ALSO: June 2026 Cocoa Bean Reference Price Jumps 17%, Triggered by Global 
Logistics Disruptions and a Drop in Nigerian Supply 

Three Faces of the Land We Never Noticed 

Until now, most of us hove irr1agined the soil within t1 single o il palm p la ntation as uniforrn . 
One soil type, one c horoc:ter, one c1estiny. It's like thinking o il the pages in o book o re the son1e 
color. Yet science reveals a for more colorful n nd dramat ic p icture than tha t. 

vVithin the sorn e expanse of o il palm plantation, there o re three soil zones with very d ifferent 

personalities - and a ll three ore defined not by nat ural herit age, but entirely by how humans 
trea t the land every day. 

The first is the soil beneath t he tree t runks: the stemflow zone with six tirn es faster infi ltrat ion 

and t he richest org anic carpet, silent ly created over years w it hout anyone intentiona lly 
bu ilding it. The second is t he harvest strip - t he soil continues to c ompact and becom es less 
receptive to water et1c h season. And the third is the zone least d iscussed, yet it holds 
enorrr1ous po tentia l: the frond strip, or what is often co iled the frond avenue in the fi eld - a 

strip where dried fronds from routine p run ing o re stocked in an orderly fash ion bet>.,veen rows 
of trees. 

READ ALSO: SGX-S/COM Rubber Prices Drop on Friday (June 5th) but Remain Strong 
at Above /DR 41,000 per Kilogram 

A "Trash Dump" That Almost Looks Like a Forest 

A group of resea rchers from the Bogor Ag ricult ura l University, in co llaborat ion with a tea m 
from the University of Gottingcn in Germ any, d ecided to d irectly m easure what •Nos a ctua lly 

hap pening in the soil beneath the piles o f polrn fronds. They wen t into the field in Jorn bi 
Province, Surr1o tro - one o f the fo~'test-g rowing oreos o f o il polrn plantations in Indonesia ­
and n1eosured inf iltra t ion using a double -ring infilt rometer, which works like two sta cked tin 

rings stuck into the ground : wnter is poured into one, n nd t hen t he researchers measure how 

quickly it disappears into the subsoil. 

\-Vhat t hey found, a nd later pub lished in the int erna tional j ournal Sustainability of 'Nater 
Quality a nd Ecology, was a seq uence that immed ia tely cha llenged many o t our long-held 
assumptions. The soil in open c rop land w t1s only a bsorb ing water at o rt1t e of 3 centimeters 
per hour- alrnost like pouring water over dry c loy. Rubber p la nta tions were slightly better tit 
7.8 cent irneters per ho ur. Then suddenly there was a huge jump: piles o f oil polm fronds 
reached 30 cent im eters per hour. And undisturbed secondary forest topped the ladder at 47 
cent imeters per hour. 

READ ALSO: Indonesian Mille Day 2026: Deputy Minister of Agriculture Sudaryono 
Enccurages National Milk Revolution, Production and Consumption Key to MBG's 

Success 

This means the soil beneat h the p iles of d ried fronds a bsorbs water 10 t imes f ost er than the 
soil of regular oil palms in open ha rvesting strip s. The ga p between the frond p iles' capac ity 
and that of secondary forest is only 17 centim eters per hour- a d ifference that, in the world o f 

hydrology, the stud y o f wa ter moverr1ent in nature and wit hin the soil, is very srnoll. The strip 
we once considered no thing more thon on "org anic wa ste d urnp" turns out to be the second 

most productive wat er catchn1ent zone in the entire p lantat ion. 

The secret is exa ct ly the same a s the secret in t11e t runk zone: organic m at ter. The fronds p iled 
up in the strip slowly decompose, breaking down into organic com pounds that loosen the soil, 

open up tiny spaces between t he soil pa rticles, a nd invite earthworms and m illions of invisib le 
m icroorga nisms that work like m icro- tunnel d ig gers in t he soil. Each t iny tunnel is a quick 
pathwoy for rainwa ter to seep deep b eneath- ra ther than rac ing a long the surface and being 
wasted owoy in cj ro inoge cjitc hes. 

"The leaf-frond strip, often considered merely an "organic waste dump,• actually absorbs 

water 10 t imes faster than a n open harvest strip - almost matching the capacity of 
secondary farests. • 

READ ALSO: Ministry of Agriculture and State-Owned Enterprises Strengthen Chicken 
Downstreaming in Bone, Smallholder Farmers Become a Pillar of Food Self­

Sufficiency 

An Experiment That Turned a Harvest Path into a Resorption Path 

This surprising find ing fron1 .Iam bi provokes a bolder and m ore practica l question: if fronds 
a rc proven to be a b le to turn "organic waste bins" in to catchm ent zones tha t a rc a lmost t he 
same as forests, •Nhat would happen if t he fronds were also spread across already very dense 

and ha rd -poc ked harvest paths" 

This q uestion was answered d irectly through research conducted at Univcrsit i Put ra Malaysia. 
For nine m onths, resea rchers observed two adjacent harvest ing lines: one left as is w it hout 
any treotrr1ent, and the other routinely exposed to o rninimurn a rr1ount of polrr1 fronds, about 

9.2 kilog ra ms per tree per year. 

The results were consistent and undenia ble. The unplon ted path remained firrn , so lid, like o 

rood tha t never rested. But t he path covered w it h the palm fronds began to slowly chn nge, 
like the soil be ing g iven a cha nce to breathe and recover. The ro t e a t which water seeped int o 

t he soil, which had initia lly ranged from 1.2 to 7.2 cent im eters per hour, j umped to between 
14. 70 and 27.00 centimeters per hour after nine months. That was a fourfold to more than 

twen tyfold increa se - frorr1 soil that nearly repelled water to soil that et1g erly a bsorbed it. 
lrn ogine if your c:or, previously stuck in o troffic: jorn a t o n intersection, were suddenly able to 
d rive freely on t he highway- such wns the c hange experienced by every d rop of water that 
t ried to seep into the soil. 

The decaying fronds consistently increased t he soil organic matter content in the 0 to 15 
cent imeters layer- the m ost im porta nt "life zone• for p lant roots- by 0.32 to 0.83 percen t. And 

as that orgonic rn o tter inc reased., the soil's water-hold ing capacity also measurably 
inc reased. Soil that previously behoved like o leoky con ta iner now begt1n to b ehove like o 
spo nge, n bsorb ing and retain ing : toking in wat er during henvy ra ins, then slow ly releasing it 
to t he polrn roots during t he d ry season when it was most needed. 

Three Numbers That Speak Louder Than a Thousand Arguments 

vVhen we p ut t hese three n1ojor find ings side by side, the p icture becomes very clear and very 
diflicult to d ispute. In t he tree trunk zone, the soil's sat uration water cond uct iv ity- tho 
m aximum rate at which water infilt rates when tho soil is com pletely sat urated - reaches 
0.1605 to 0.1730 centirn eters per rn inu te, six times higher tha n in the open in ter - tree zone. In 
the frond -bed zone. the water infilt rt1t ion ro te rea ches 30 cen timeters per hour, ten t in 1es 

higher t ha n t he 3 centirnet ers per hour in t he open harvest st rip. And ha rvest str ips treat ed 
with frond beds for nine ,nonths can increase their infilt ration ro te to 27 cen timeters per hour. 

Three figures, from t hree d ifferent studies, in three d ifferen t loca tio ns- but they all point to t he 

sa me conclusion. The key is orga nic m at ter. Not expensive chemical fert ilizers, not drainag e 

eng ineering requiring heavy eq uipment, not futuristic technological interventions. But ra ther 
the m aterial the orchards t hemselves produce tor tree every day- a bout 24 fronds per tree 
per yea r- and which ha s too often been underut ilized. 

What Does All This Mean for the River Downstream? 

Tho team from tho Bogor Agric ultura l Un iversity a nd t he University of Gottingcn did n't stop at 
infiltra tion tigurcs in tho f ie ld. They went further by sim ulating t he impact on a much larger 

scale using the SW'AT m odel- an internat ionally recogn ized hydrologica l simulation sof twa re 
tha t works like o "virtua l garden" inside o con1p uter where scientists con test "what ifs" without 
hc,ving to wait decades in the fie ld. 

The results speak directly to our collective in terests. Actively a nd c onsisten tly rr1ont1g ing leaf 
sta lk piles throughout the plantation con reduce tota l surfa ce runoff- ro inwoter tha t doesn't 

soak into the soil and rushes over it, carrying m ud. and overflowing into neighboring rice fie lds 

- by 10 percen t a t the watershed scale. A 10 percent reduc tion in peak Hooding con rneon the 
d ifference between a flooded rice f ie ld n nd one that survives, between CJ bridge that survives 

and one t hat is washed away. And when co,nbined w ith the construct ion of simple sed iment 
retent ion ponds-as few as 20 per hecta re, without a ny sop histicated technology- that runoff 
reduct ion can reach 31 percent. Thirty- one percent more water infilt rat es qu ie tly into the soil 

and replenishes water reserves for the d ry season. 

What rr1o kes oil th is even rnore valuable is one simple ft1ct: the ingredients o re already in the 
g arden. The cost is virtua lly zero. All that needs to be cht1nged is ha bits . 

.. By simply changing the placement of the fronds, flood runoff at the watershed scale can 
be reduced by up to 31 percent. Without additional costs. Without new technology.· 

More Accurate Questions for Every Garden owner 

A single oil po lm planto tion, it turns ou t, is not o single, uniform expanse o f la nd. It is a rn osoic 
o f three faces of soil that coexist without our awareness: t he tree trunk zone that silently works 

six t imes harder to absorb water, t he frond st rip t hat has unwittingly become the second- best 

hyd ro logical barrier in the entire plantation, and tho harvest strip t hat slowly and inexorab ly 
moves toward ha rd, imperm eable soil if not properly mainta ined. 

hyd ro logical barrier in the entire plantation, and tho harvest strip t hat slowly and inexorab ly 
moves toword ha rd, irn pern 1eable soil if not properly rnointo ined. 

These three faces arc not a d est iny writ ten by na ture and cannot be changed. They arc t he 
result o f sm all choices m ade every day in the f ie ld: where the fronds arc pla ced after they arc 
cut, whether the harvest lanes ore occosionolly given o break from vehic le tra ffic, whether 

there o re enough hands potient enough to spread the horvested fronds on the horc1ened 
lanes. \II/hen fronds ore removed fro m the orcho rd to be sold to other ind ust ries, or left to p ile 

up in just one corner of the orcha rd insteod of being spread evenly a long the Janes where 
t hey a re needed n1ost, t he orchard is slow ly losing its sing le n1ost reliable soil- working 
machine- a machine t hat wo rks for free, w ithout electricity, w itho ut an o pera to r, twenty- four 
hours a day, seven days a week, all year round . 

So the real question every plantation owner needs to answer-whether a smallholder whh 

two hectares on the outskirts of Jambi or an estate manager with tens of thousands of 
hectares in Kalimantan-isn't "Are my palms water-hungry?" The more appropriate 

question, and the far more useful answer, is this: what percentage of my land is behaving 
like a healthy frond strip, and what percentage is behaving like a hard-ta-reach harvest 

strip? The answer doesn't require complex calculus. Simply walk through the plantation 
after a heavy rain and honestly note where water lingers and where it drains quickly. That's 
enough to determine whether the plantation will still be fertile and productive twenty years 
from now-and whether the river downstream will still flow smoothly for the children and 

grandchildren who will inherit it. 

Scientific Notes 

This article draws on findings published in the j ou rnal Geodenna (Abd Rashid et al. 2015); the 

journal Sustainab ility o f ~'Voter Quality and Ecology (Torigan et a l. 2016}; and research by 

Universiti f'utra Malaysio on oil paln1 frond rnanogen1ent and the p hysical c ondition of 

p lantation soil ( Mohd Ali Arn an, 1997 ). 


