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Root Dynamics of a Pine Stand at Hongcheon Determined
by Two Kinds of Soil Samplers'*
Tae-Chul Huh? and Hyun Park®

2 o

B A7E dE TAHL oA Fo] BAHY ZAFHE mtetsie, dubd o Alg-5 = Oakfield
soil corer2] ‘:Wé < Hstma} zre] AzHgE ] AL soil sampler?] 84S Hrlslaat =33
gk, doz A 8719 FAA 1995 12937 19964 3Y, 5%, 8¥ F 12¥¢] Eofe] 4l #
A28 AHFsdod, F /A ESAS AHr)e o AFEAE 5% el BAH A
o7} ¢lv Aoz vehv At 2 AAAQ el & e AR5 ALl wighAg A
o2 HriEgdel. 2 717bE AR B 100gF el 52 19959 129 469mg, 1996 34
352mg, 59 473mg, 8% 46lmg, 1298 522mgo. = dvieht ol 7hab Hglohrl H A ZErlshe] 3‘571]
$ofl Huakel Pl Ao metEg o) ALY Holu FAAL F-AA7E TR st
W, AbolglE: Bl F& Bl vl &2 A AolE FHlo] Jehigl=dl, AA RS *e}"P‘il
wele] v §-2 54 ~129 271 0% W E Aol 129 F - s ~397MA = 65% ez
Zo= BEH5E B, AR WA A2 10%E HAdte AvFe A fejske] of
46% NS FAFZ Adden i Bed Aol wlste] Ay AlZe] AR|F= gl Fshtl.
g, AA wejake] FH9 Aolgles Rl FHlw L dHE Rolx ¢k, mebAd, dAAHQl
Alg Aol dgsie A3 A D FEo dFgste ATE WES “°P}l—t— Algne e S
getslrl HslM= AA ek FeHstehs Edle] FASA 2 AT 5 7 FHHE #elE A
slo] A aFslool g Falstsct.
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ABSTRACT

Root dynamics of a pine stand at Hongcheon, Korea was assayed with two kinds of soil samplers
which had been tentatively manufactured to renovate the routine soil sampler, Oakfield soil sampler.
Root-mixed soil samples were collected on December of 1995, March, May, August and December of
1996 within each randomly selected 8 plots. The amount of roots collected by the two kinds of soil
samplers were not significantly different at the 5% level, which indicated that the renovated sampler
was more desirable to be used since the sampler showed efficiencies in time for collection and quanti-
fication than the routine sampler. The quantities of total root in 100g soils were 469mg on December
of 1995, and 352mg, 473mg, 461lmg, 522mg on the following March, May, August and December,
respectively. That is, total amount of roots showed the smallest in Spring and reached maximum in
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early Winter, although the differences were not significant among each season. By the way, the alive
roots and dead roots showed significant differences among season, the alive roots took about 90%
from May to early December while they decreased down to some 65% from late December to March.
The roots of Pinus densiflora S. et Z. took about 46% of total roots although the species comprised
70% of crown layer, and the ratio of fine-roots of the species were higher than that of other species.
By the way, the dynamics of total roots and that of alive roots were quite different. Thus, the study
for root dynamics such as fine roots which take a major role for mycorrhizae formation or nutrient
uptake should not be inferred from the data of total root dynamics but be investigated in detail by

dividing them into each class.

Key words : Pinus densiflora S. et Z., Oakfield soil sampler, renovated soil sampler, fine-root activity,

sampling and classification
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gebstaal =3t
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ANBAAE Hste] Z=AF dlAdA e HA30° H
gog 7|EAS A3 5mx5me plot& Abdut
gog 8 AdxF F, A 19mme Oakfield
soil samplerst & A& 9= Aztg A4 52
mme] soil samplerg AH8-3tef 7 plotol A
g 2T B TEL Ao, N E
A #71= 71422 Oakfield soil samplere} 2
o]7} A= bucket auger style® A z2gE Ao
24 A4+ Qakfield soil samplers} B]53tH,
Aol Ao g arg ARE AHAG A
g BESARE AREF $r)ed A He
stz Al&stAl g 4 gle AHE Az 9
t}. ¥, bucketell sj@de FE9 ZHolrl 15em
ol . Bl Ze ERARe MAAHAEZ 934
= 23] ol whEAHQ Al #HAE &7t
oduby o g walgl 9 FFo] FAT FES
X2 Eofoln], W zAAN} FAEEAC] 15cmE
Yehtovn fHgdele xUFE 1sem7tA 2
g alo] A FsHt, Oakfield soil samplert
plote] ozt whsko 2 53] whE A3, £}
o] ti4 plote A2 Algslgden, A=
sampler= o & 7} plotl JelxlGell 4 A3
slod AJg2 AMEsHs v},

Ak ] gate] EAS haksle] Ry Alw
2o AAFdriete 3 F 9lE 1995
Q129 sk, AANAIZIR AR 19969 39,
AAz7I 59, AASA7IA 89 2 AAAA
718) 129 Zoll Zh 89| Aol A A8
Aok, @, F 7R A8 AFH7Y vaE 9
A2 e 19959 129, 19964 393 549 3
3ol A AAE

3. AR #2le #a|, HEt
AHE A &= 2mmA, 0.5mmA, 0.0lmmA

T AAA A F 22 AAsdA 296 Hoz

Table 1. Major soil physicochemical properties for each horizon of the study area.

Horizon Depth Texture  pH OM TKN PO CEC Exchangeable (me/100g)
(cm) (%) (%) (ppm) (me/100g) K Na Ca Mg

0 1- 0 - - — — - — — — - -
A 0— 8 LS 5.27 5.94 0.15 8.6 14.1 0.26 0.26 3.24 0.82
B/C 8—26 S 5.66 0.67 0.08 5.0 16.2 0.21 0.24 1.03 0.40
C 26+ S 5.89 0.34 0.08 10.6 9.4 0.18 0.28 1.01 0.34
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welg Al AE X ez
o) £Ae) gu, AlZd Bol e §7 50
v Bk A2 Qlste] A 8hgk AJvko] ofgr,
3], dubdael #2292 =7)= ZHe] 0.5~3.0mm,
A7 0.15~0.6mmel =2 0,5mmA2} 0.01lmm
AL BA Algsld v g 28 2HE  glw
T Holx Ro)sl(Fogel, 1983; oA+ &,
1995). =gk, Fobist A4 AL A FEA
F71EAAN T FAC W 223 rlebekd R
TvE FEAT e AHAAE AE 5 9
of &g AHe & 4 9t ol HE& uH
slo B o F S Ao AAskEd
EoFE wale) 8L 2mm, 0.5mm, 0.0lmm
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4= 1
J\m (s

Az A F, gol 3w Agste PPoE B
B s ddH DR R 59

RE sz, A AL v
—“‘r “"3154 E}E Tiﬂ wal g FE3tgth, ol E
< 94 1.0mmE 7|Fog £2(<1.0mm)3}
‘ﬂ:"(<1 Omm)Z gtk AT ERA 209
7l olgl AFAEdd 93 0.5mm, 1.0mm,
S.Omm = &z wlet chEy, B o dFdiE
Rdny BdA i‘%f‘é‘é"l 7H Edsbeiwl
1.0mm o]&t& Al FA sk,
ol At A4 4%3}":1 Bzt B3 {718
< Held el AHHG AFE A=sd o (M-
Claugherty 5, 1982). Atelsle #ej9) F2 %
2le] P A4A, HegHal 715l s P}
AR}, Ao} gly Bel: ®EAe] 9lum HbF

g Az wg wz gled AN gz g 4

e L

o] -3?3 el fGA BRI ARm 34
oJAY Ao ki, 1979; Waisel 5, 1991).
g, 4 -‘% rele o FFe yendg 244
< %ol "gelzm xe] vhak AAUL}, =7
+& A AT e Fe|de]
a2 2eddiiE, 1979; o lAF &=, 1995)
BaE well= 60Tl 1247 A=xg F A
gks}9d tH(Santantonio®} Grace, 1987).

1. BEHEN

T AR $l8tel SASE o) &3
paired t-test® & AM§-3te] F wbge] zelr} 9l
2 Hrpstdel. Al 2HE el Aol
Hslr] st ANOVAES AAZ F 5%
oo H EAH f27t dHE ASee

vl g

ol47 W P Avhyake] RRBEE i

7t Hdzhe] AolE a=0.052) HF4 Duncan's
multiple range testE £ u]aalgdcH(SAS,
1985).

1. 5 MFIye Hlw
7}7}e] samplerg AHE3le] A& AFHYE 7
S+ QA7 ERAIZES ZAsle] Bl 715—4
QOakfield soil sampler® A% 7% 5m>5m2)
Al-A] Jell A A HA 7 HF 2080 285
R - ERAE HF 627ke] AgHn),
viwd | Zho) A2} samplerE Ab-&8 A $= A3 A
g 1/62 HEHAH 5 gsled EHALE
1722 &&A7 + slsdcH(Table 2), °leig &
#+ Oakfield soil sampler® A& 79, A
T Aoy} ot BHFAIZIe] we| Helxw At
E°§Tr7]€-’] TRo] AdA e FEY] o
o]t}, OQakfield soil sampler= ®HE 357} o
op2 AFgAe o) dfre A H¢
Az A BEFel g AZE Haw 3}
ol ulal Zho]4)AH3F sampler: 7]& sampler
Hrp Aol Z7| wlEel Helo] Zo)y} 7ol B
g EF7E Selsta AriAal dFualae] H$
shteg <3 Aas Fa3 & 5 e Ao
whel o)k Xk we) 2
EAAA fol a7t sl ei(Table
3). =, A= Zﬂw—]7]°ﬂ olgt AFdbge] 71
ol A7)l 7 Ao vzt 5% Ko 5Eel
A L= R—ZP“‘H QE}LH L2 o] 7}11

H

el }w—ls}c}z FREEN
Toll #2485 A7 52mme] sampler= A zto}
o] o] ZhHIn R 2] &84 & 9l7] nigic},
Table 2. Time consumption for sampling and

classification of root samples using two
kinds of soil samplers.

renovated routine Qakfield
52mm sampler soil sampler
Sampling _ N
(min/25m°) 35 15~25
Classification - _
(hour) 3~4 5~7
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Table 3. The result of paired t-test for the {wo sampling methods.
Variables Difference(g)* Standard error t-value Prob>|T|
Total roots 0.0735 (.0663 1.1085 0.2791
Fine pine roots 0.0261 0.0257 1.0141 0.3211
Medium pine roots -0.0064 0.0297 -0.2145 0.8320
Total pine roots 0.0197 (.0488 0.4037 0.6901
Fine other roots -0.0223 0.0153 ~1.4610 0.1575
Medium other roots 0.0731 0.0409 1.7848 0.0875
Total other roots 0.0508 0.0460 1.1048 0.2807
Dead roots 0.0030 0.0242 0.1243 0.9022
* The difference indicates the gap of each item measured from the root-mixed soil samples
collected by the renovated sampler and Oakfield soil sampler.
2. 2US BN oA SEH o, 2 peje] Farlabe olmd 549 L 4
ZA7170 QTR BoF 100g% el S Yol ej2 o} sk Ao HAEA HE U 5 9
2 19954 1249 469mg, 1996% 349 352mg, 5¥ 1=
473mg, 84Y 46lmg, 1292 52mgo.Z ileh} gH, Avhy A2 oF 54U 84 Holx]
EFF 5% WelE #Askw sleH, o 7 © S ey A BAAQ felakE A
Aqlehrb Hap Foksted 2A Lo Hdi=ge 23} 7] EEbstm Fo % 2Ll oj=2e|Ao}
= 7o 2 metEg] ot AAZEY Aol A & AA-ol vlete] W e e B A7
Ql fo =271 figdch(Table 4). whd, 4tolgle Az 2uF TAE AT Sl At
Reje) of2 M| gAfe] shAE= A7l 3¥Yel T, &, Addr] o]F8 AauvF-EA ¢ o4 &
71 Atz o AlAdZl = foAE 23S 5 Aol xR ¢ e AV EHoE FEEH
ok w2 &2 e]o] o2 12¥Y sheolA] Sk, ukd B AEY A2 593 8¥ o
3ol ol2717R] 713 wotl 129l Fele] A B A nsle] welx|= Ado] FA s 2
o] kA3 wFx Wealel WL FHo] turnover | Rolu #eige fAlE dEAe HIE A
7] Alatsled 3974R] A A RelF F& gels) A& °—J = 9lddrl, ol= dubEal HolaA ol
225k v)ge] F53A He ASE 4 5 Y4 Al B g le kB (e R g
t}. &, & e o2 129 sk K4 A7) 74-3 ] %"i— AFNFA A NS A&E Fl

A4E A AR AS Hol AAe] HAA
Fo tumover® = F|7} F53A €& #s

% gl e8] sheld,
A WaE

B Aze A

ga}ed
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Table 4. Seasonal changes in the amount of several kinds of roots at a pine stand in Hongcheon,
Korea (mean * standard error, unit : mg/100g soil).

Season Late Dec. March May August Early Dec.

Total roots™> ™ 469 * 51 3Bl + U 473 + 48 461 + 47 522 + &5
Roots of  fine™ 77 + 13 51 + 9 92 + 18 94 + 14 8 + 13
Pinus medium 134 + 17 91 + 24° 125 + 22° 123 + 21° 229 + 53°
densiflora "~ total 211 + 26° 143 * 277 218 + 32® 217 t 25 315 t+ 53
Roots of  fine 17+ 3 3+ 7P 98 + 20° 97 + 32° 55 + 10™
other medium™® 119 = 32 45+ 9 102 = 20 114 = 26 99 + 24
plants total 136 ~ 33® 78 + 12> 200 + 32 211 + 447 154 + 26%
Alive roots 347 = A0° 21 = 27 418 ~ 45 428 + 45" 469 = 52°
Dead roots 122 = 17 130 = 138° 55 T 6 3B+ 5 5+ 7

* The same letters indicate that the values were not significantly different for each item at the

5% level.

¥ NS indicates that the item did not show significant differences among season at the 5% level.



110 T 7HA B3 AR BRERERE o8 BN BTHE Avbrake RREE i

[] : Dead roots
BR : Fine other roots :

: Fine pine roots [[IJ : Medium pine roots
Medium other roots

Fig. 1. Seasonal changes in the ratio of various roots at a pine stand in Hongcheon, Korea.
A : Early December, 1995 B : March, 1996 C : May, 1996 D : August, 1996

E : Late December, 1996
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