
Year olJ lingonbcrrie8 ( lbccimum mtis-idaea subsp. r.nt,s-idaea) were plunted 10 Rabideau silt 
lunm soils (l'tnppcr Creek, Alaska), amended with five co0lbmnt10.ns of conncry f18h waste (90% 
aalmon, 10'>4 hn.hbut) ni:; nn 1>rgnnic fertilizer, and wood chips rcrov('red from rotting windrows of 
treo 11laah os a soil nmendmont. Cont.rol consisted of mineral soils. 'Treatments included fish 
wa~teonl)\ 2:1 (v:v) fish wni,te:wood chips, 1:1 (v:v) fish woste:wood chip&, 1.2 (v:v) fish wMte:wood 
chips and wood chips only. Tot.ul volume of an amendment npplie.d singly or 11 combinoLion of 
nmendmcnta woe 1501 m I Each amendment was tilled into the plottt, and plnntmg occurred 6 
weeks lnler. Plants were grown for one full season to study establishment and vegetative growth 
on thu, org,uUc mix. All treatments with fi5h waste showed tho grcntest overall plant growth. 
The t.rtotment with rum wnt>le only produced the {.,rr<>atcst number 11nd dry weight of stems and 
leaves (av(•rnge 45 stems, 680 Jesvt.>s, 8g per plant) of all tret,tmcnts. Rhizome productlon varied 
widely among plants (0-13 rhizomes per plRJll) and did not differ runong trentment.s Vegetative 
growth wos inhibited by addition of wood chips alone Soil tests during Lhe first growmg season 
showed 2118-2749mg-g-1 total available N, 255-281mgg 1 P and 787-880mgg- 1 K for fish-amended 
soil~, lOGmgg-1 N, 25mgg- 1 P and 235mg-g-1 K for the control and 20mgg• N, 27mgg-1 p and 
428mgg- 1 K for the wood chip plots without fish. Lingonbcrrics thnt normally require low 
nutrient levels grew best at the highest nutncnt levels and showed no adverse effect-s from the 
fiah wmiLC Wood chips did not provide any benefit for the establishment of lingonberries on 
minc.rul ¥Oils dunng the first yenr 

Results 

• TON SOILS 
AND WOOD CHIPS 

Introduction 
Lmgonbernes, Cbcdmum uais-idaca !,'f'OW wild throughoul AJoska and Ul'i! n common 

woodland ground oover. Plants grow best on acidic so11e and nro oft.co most nbunclant on 
rotting Lrt.'<: stumps and logs. ln forest communities, most. of the roots und rhu.omcs of 
hngon001T1c1:1 occur in the orgnmc litter horiY.on. I..ingonbcrrio.'l arc not heavy ft.>cders nnd 
can ofl-0n show poor b'l"OWLh and n.'duced [nut yield with high nutrient. lcvcl8, l.-specUllly 
nitrogen. To emulate t.hoir natural environment, cuJt1vatcd soils may be. mulched or 
amended with a variety of orgnmc materials such as pent moss, pmo b:.trk and wood clups. 

Typical cultivated field soils m southcentral Alaskn n.re not suit.able for lmgonberry 
cst.ablishment. Soil pH is higher than optimum, and organic matter content is low. 
Optunum nutrient levels nre not known. Two rend1ly nvrulnble and economical waste 
product.s thnt hove potenlinl for uac tn lmgonhcrry production are fish waeto from coostnl 
canneries nod wood salvaged from decaymg windrowed slash pi.les. 

The purpose of this pr0J(.'Ct wns to evaluate vegetative growth nnd establishment of 
Iingonberr1cs on soils amended with wood chips and fish waste and to 1dent1fy the 
combination that might proV1de n suitable environment for field cultivation oflingonbcmes. 

Discussion 
One-ycnr-old rooted lingonbc.rry ruicroshoots were plnnted in Geld 

plots on Rabideau silt lonmso1ls amended with 150 l·m I wood chips, 
fish waste or a oorobmntion of tho two. Treatments included: 

• Above-ground growth ns shown by number and dry 
weight of stems ond leaves wns grentest on treatments 
with fish wnstc mcorporntcd mto the soil (Table 1). 

We expected the wood chips to provide a better growmg 
environment for li.ngonbcmes as opposed Lo the existing silt. 
loam soils. We also predicted that fish waste might have 
excessive nutrients and high tot.nl snits, cnwnng temporary 
burnrng of young mic.roshoots 

• no amendments (control) 
• 1: l (by volume) wood chlps:fish waste 
•2:1 wood chips: fish wnstc 
• 1:2 wood chips:fish waste 
• fish waste only 
• wood chips only 

• Wood chips ;;70% by vol. paper birch (&tulapap_yri/ero), 30% white 
spruce (Pzcca glanca). 

• Fish 90% (by volume) salmon and 10% halibut carcasses. 

• Durot1on: planting OC(urred m mid.July, 6 weeks afier amendments 
were applied; experiment was terminated at the end of the 
following growing season. 

• Irrigation: as needod when Tens1ometer reading reached 20 
ccntibnrs. 

• Design: Treatment plot.s: 1.2 m x 1.2 m plots, 20 plants spaced 
30cm apart including guard rows. Four replic.otes, ro.ndomized 
complete block desib'Il. 

• Harvest: 5 randomly selected pl.onts per treatment were dried, 
weighed .ond counted. ,- -• Soil anmples: 0-20cm-lreatment depth collected 9.t planting e.nd the 
following year and analyzed for available nitrate N, P. Kand pH. 

• Wood chips alone inhibited above-ground growth smce 
stem and leaf numbers and dry weight were lower thnn 
the control. 

• Growth of rhizomes and roots did not dt.ffcr among 
treatments. 

• Nutrient levels, especially nitrogen, were very high 
compared to control plots (Table 2) during the flnt year. 

•Soil pH increased above 7.0 on treatments where fish 
waste consisted of half or more of the total volume of 
amendments applied. 

• Measurements in year two showed a significant drop 
in nutrient levels, especially in plots amended with fish 
waste. 

• Wood chip plots showed reduced available nitrogen 
levels when compared to the control plots o.t planting 
as well as one year later. 

We found that i;oils a.mended with fish waste, with or 
without wood chips, provided the best enVJronment for the 
vegetat.1.ve growth of hngonbc.rnes. 

The growth on plots treated with wood chtps alone was the 
poorest of all treatments. 

Growth of rhizomes and daughter shoots on all treatments 
was inconclusive because of the short duration of the 
experiment. 

Fish waste may be used to amend soLls fort.he production 
of lingonbernes in Alaska. The high nutrient levels did not 
burn the young microshoots, but promoted above-ground 
vegetative growth. 

Wood chips did not hnve a sigruficant effect. on plant growth 
during establishment but may havo benefits in subsequent 
years or as mulch for weed control. 

Table 1. Vegetative growth and dry matter accumulahon of luigonbcrries grown on 
soils amended with wood dups and fish wnste applied alone or in combinations with 
a totol volume of 150 Im 1

• 

Treatment Stems Leaves Dau~hter shoots 
Number 

Control 25 Sb• 343c 0 Ob 
1.1 wood chips.fish waste 38.2ab 556nb 0.2b 
1:2 wood chips: fish wnste 37.7ab 446bo 3.7a 
2:1 wood ch1ps:fish waste 30.5ab 326c 0.0b 
Fish waste only 45.2n 6S0n 0.0b 
Wood chips only 9.7c 8-1d 0.0b 

Dry weight (g) 
Control 2.01 3.34b 0.0NS 
1·1 chips:fish 1.92 5.65n 0.0 
1:2 ch1ps:fish 1.85 5.20ob 01 
2: 1 chips:fish 1.32 3.36b 0.0 
Fish wnste 2.21 5.SOn 00 
Wood chips 0.93 O.SOc 0.0 

•Q..,. ..._.,..l»O ..,,,Goiilumna ud - type, 11-y\'l:a!l. ~ R: fiiuo'l'T-. & .-c-t i;;;['. 

Table 2. Soi] nnalvs1s of Rabideau silt loam amended with wood chiDs and fish waste. 
Treatment A,•rulable Nutrient.a {mgg-1) pH 

N p K 
Year one- at planting 

Control 106 25 235 4 52 
1:1 ch1ps·fish 2467 255 880 7.18 
1 :3 ch1ps:fish 2749 281 854 7.40 
3:1 cb1ps:fish 106 56 375 5.07 
Fish wasto 21l8 259 i87 7 05 
Wood ch1ps 20 27 428 5.36 

Ye.or two- mid senson 
Control 27 77 172 4.30 
1:1 chips:f:ish 78 492 179 4 80 
I ·3 chips·fo1h 113 255 241 4.89 
3:1 chips:fiih 46 551 249 5.38 
Fl.sh waste 92 488 195 5.04 
Woodch1ps 13 88 393 5 3S 
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Year old lingo,nberri~s { Vt:tecinzi:tm vitis-ielaea subsp. vztis-idaea) were planted in Rabideau silt 
loam $Oils (Trapper Cr8'ek, Alaska), am~nded with five combinati:ons of-cannery fish waste (901:i 
~almon, l 0% hruib-ut) as an ,organic f@rtili2!e:r, and wood chips reco,vered from rotting windrows of 
tre~ slash ai a soil amendm~nt. Control consisted -of mineral soils. Treatme,nts included fiqh 
wast@ only,, Z: I (v:v) tlsh was~:wood chips , l; 1 (v:v) fish waste:wood chips,, 1:2 (v:v} fish waste:wood 
chip,s ahd wood chip$ only. Total volume of an amendment applied singly or a combina·tion of 
amendm~nts was 15-0 l·m·1• E_ach amendment was tilled into· th-e plots, and planting ·occurred 6 
weeks lat~r. Plants w,ere grown for one full seaso-n to study establi.shment and vegetative growth 
on th.is organic mix. All treatments with fis.h w.aste showed the greatest overall .Plan.t growth. 
The treatment with fish waste only pro,duced the gr€at,est number and .dry weight of stems and 
leaves (a~erage 45 stems, 680 leaves, 8g per plant) ai all treatments. Rhizo·me pr.oduction \'aried 
widely among plants (0-13 rhliomes per plant} and did not differ among treatments. Vegetative 
growth wa.s inhibited by additio,n oi wood chips alone .. Soil tests dt1ring the fi.rst growing season 
showed 2118~27 49mg·g·1 total availabl·e N, 255 ... 281mg·g 1 P and 787-880mg·~ 1 .K for fish•amended 
soils, 106mg·g-1 N, 25mgg- 1 P and 235mgg- 1 K for the control and 20mgg- 1 Ni 27m:gg-1 P and 
428mg 4 g·1 K for the wood ehi~ plots without fish. Lingonberries that normally require low 
nutrient 1e¥els grew b,est at the highe·st nutrient levels and showed no adverse effects from the 
fish was~. Wood ehips did not provide any benefit for the establishment of lingonberries on 
mineral so:ils du.ring the first ye,ar. 
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I-ntroductien 
Lingonberries, Vaeczntiitm VtEis...,idaea grow wild throughout Alaska and are a common. 

woodland grouncl cover. Plants grow best on acidic soils and are often most abundant on 
rotting tree stumps and logs. In forest communities, mo.st of the roots and rhizomes of 
lingonb,erries occt1r in the organic litter horizon. Lingonberries are not heavy feeders and 
can often show poor growth and redueed fruit yield with high nutrient levels, especially 
nitrog~n .. To emulate their natural @nvironment, cultivated soi:ls may be mulched or 
amended with a variety of organic materials such as peat moss, pine bark and wood chips. 

· ...-ical cultivated field soils in southcentral Alaska are not suitable for lingonb,erry 
establishment. Soil pH is higher tha.11 optimum, and organic matter content is low. 
Optimum nutrient levals are not known. Two readily available and economical waste 
products that have patential for use in lingonberry production are fish waste from coastal 

. 

canneries and wo0·d salvaged f:rom decay·ing windrowed slash piles. 

The p11rpose of thi·s :project was to evaluate vegetative grow-th and establishment of 
Iingonberries on soils amended with wood chips and fish waste and t,o identify the 
ro·mbination that might provide a suitable environment for field cultivation of lingonberries. 
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Materials, Methods, Experiments 
One-year•old roote·d lintonberry microshoots were planted in field 

plats on Rabideau silt to,am soil.s amended with 150 l·m·1 wood chips, 
fish wast,e or a c@mbination -of the two. Treatments included: 

• no amendments (cc,ntro[) 
• l:l (by volume, w0od thips:fish waste 
• 2:1 wosd chips: fish wa,ste 
• 1:2 wood chip9:fish wa1te 
• fish waste} only 
• w0.0d £!hips only 

• Wood ~hu:p,s =70% by vol. pap~r birch (Betula J)flJIJJ'PZ/era), 3·0% whit~ 
~pruce (Picea glaa~ei). 

• Fish 90% -(by volume) salmon and 10% h_alib.ut carcasses . 
• 

• Duration: planting occurred in mid~July, 6 weeks. after amendments 
were applied; experiment was terminated at the end of the 
following ~owing sea.$on. 

• Irrigation: as needled when Tensiometer reading reached 20 
centihars. 

• De·sip: Treatment plots: 1.2 m x 1.2 m plots, 20 plants spac·e.d 
30cm apart including guard rows. Four replicates, randomized 
complete block design. 

• Harvest: 6 r'andomly sele~ted plants p·er treatment were dried, 
weighed and eounte·d. 

• Soil samples·: 0~2f0cm-treatment depth eoll:ected at planting and the 
following year and analyzed for av.ailable nitrate N, P , Kand pH. 
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Res.ults 
• Above-ground growth as shown by number and dry 

weight of stems and leaves was greatest on treatments 
with fi~h wastfl incorporated into the soil (Table 1). 

• Wo.©d chips alone inhibited above-ground growth since 
stem and leaf numbers and dry weight were lower than 
the control. 

• Growth of rhi~omes and roots did not differ among 
treatments. 

• Nutrient levels, especially nitrogen, were very high i 
C!/tlmpare,d to control plats (Table 2)· during the first year. 

• Soil pH increased above 7.0 .on treatnients where fish 
wa.ste £!onsisted of half or more of the total volume of 
amendments applie·d. 

• Measurements in year two showed a significant drop 
in nutrient levels, especially in plots ame·nded with fish 
waste. 

• Wood chip plots showed reduced available nitrogen 
levels when compared to the control plots at planting 
a.s well as one year later .. 
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Discussion 
I We expected the woo·d chips to provide a better growing 
1 environment for lingonberries as opposed to the existing silt 

loam soils. We also predicted that fish waste might have 
I 
t exce·ssive nutrients and high total salts, causing temporary 
I 

l burning ,of young microshoots .. 

We found that soils amended with fish waste, with or 
without wood chips, provided the best environment for the 
vegetative growth of lingonberries. 

The growth on plots treated with woo-d chips alone was the 
poorest of all treatments. 

Growth of rhizomes and daughter shoots on all treatments 
was inconclusive because of the short duration of the 
experiment. 

Fish waste may be used to amend soils for the production 
of lingonberries in Alaska. The high nutrient levels did not 
burn the young mieroshoots, but promoted above-ground 
vegetative growth~ · 

. Wood chips did not have a significant effect on plant growth 

years or as mulch for weed control. 
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1:1 chips:fish Control: mineral soil in bed 

1:2 chips:fish All fish 

All chips 2:1 chips:fish 



Table 1. Vegetative growth and dry matter accumulation of lingonberries grown on 
soils amended with wood chips and fish waste applied alone or in combinations with 
a total volume of 150 l·m·1. 

Treatment Stems Leaves Daughter shoots 
Number 

Control 25.5b* 343c 0.0b 
1:1 wood chips:fish waste 38.2ab 556ab 0.2b 
1:2 wood chips: fish waste 37.7ab 446bc 3.7a 
2: 1 wood chips:fish waste 30.5ab 326c 0.0b 
Fish waste only 45.2a 680a 0.0b 
Wood chips only 9.7c 84d 0.0b 

Dry weight (g) 
Control 2.01 3.34b 0.0NS 
1: 1 chips:fish 1.92 5.65a 0.0 
1:2 chips:fish 1.85 5.20ab 0.1 
2: 1 chips:fish 1.32 3.36b 0.0 
Fish waste 2.21 5.80a 0.0 
Wood chips 0.93 0.80c 0.0 

*Mean separation within columns and measurement type by Waller-Duncan K-Ratio T Test, 5 percent level. 

Table 2. Soil analysis of Rabideau silt loam amended with wood chips and fish waste. 
Treatment Available Nutrients (mg·g·1) pH 

N p K 
Year one- at planting 

Control 106 25 235 4.52 
1:1 chips:fish 2467 255 880 7.18 
1:3 chips:fish 2749 281 854 7.44 
3:1 chips:fish 106 56 375 5.07 
Fish waste 2118 259 787 7.05 
Wood chips 20 27 428 5.36 

Year two- mid season 
Control 27 77 172 4.30 
1:1 chips:fish 78 492 179 4.80 
1:3 chips:fish 113 255 241 4.89 
3: 1 chips:fish 46 551 249 5.38 
Fish waste 92 488 195 5.04 
Wood chips 13 88 393 5.38 
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