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Distribution of Fine Roots in a Mixed Cunninghamia lanceolata-
Tsoongiodendron odorum Plantation
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Abstract: Fine roots were measured by soil core sampler in a mixed plantation of 27-year-old
Cunninghamia lanceolata (C) and Tsoogiodeudron odorum (T) in Fujian Province. Fine root
density of C at interrow between C and T was lower by 8.5% than that between C and C, but
fine root denstiy of T and total fine root density were higher by 152.09% and 10.43%,
respectively. High density of living fine roots with different thickness of C in mixed plantation
appeared at 5-10 cm soil depth, whereas that of T at 0~10 cm. Compared to mixed plantation,
living fine root density in pure C plantation appeared at 10 -30 cm of soil depth. The
distribution of dead fine roots had the same pattern. In mixed plantation, upward trend of soil
layer with maximum fine roots of C was obvious, showing that mixed plantation had an

advantage over pure plantation in nutrient absorption.
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LT RS TES FE R KM AR IRRE M EMRAFERE T AMREIE L
5350, E SR AR o3 A BT 2 U, T E AR AZ A K I RETR A MR R o A, i et
R 7K DT A AR L £0 4 L HE Ik N T 02 3 R SR AS MR 0« 0 ME B DE RO SR IR ZE AR 48
RS 7 [8) 53 AT R AR E T AURBE A B 1999 45 1 B R AR = W) 27 A AZ AR
AVRAZ AR AL AR LA B A AR AR PR A AR BEAT I 2, 38y R R E A iE" . AT
T Y6 SR 0 AR e e YR AT MR o T A A AR 0 A e e 2 S TR AR ) AR A B 9B OR
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1 R 5 Hh A O

A TIRE=ZVREENRFEZEDHFKRIG DB TR (kg 26°11'30", K&
117°26°00") , J& o JE #ai7 2 B SR E 39U 19 1°CE Y BF/K B 1 749 mm, I #E K
B 1585.0 mm, FIYEXILA K 81%, FLHER300d A, L|WE OB T AEKBENL
. 1973 FRALAEWENR, W% E AN 3 000 #k hm?, IBA K AT EHER (EASME
A 2:1) , AR WIE AL E % B4 B o4 907 ¥k hm2 Fl 450 Fk hm?, Hf A2 K
B S8 = (H) g 20.88 m, g B 42(D) 4 25.1 ecm, WA H 4 17.81 m, D 4 17.0 cm,
BRHAIREA 0.95, PR T HEHK &5 F 80%. EZARAMILIEHE A A 1 100 ¥k hm?, H 25 19.3 m,
D 24 23.6 cm, fil A 4 0.80, 3K T A # 35 & 95%.
2 BRI
2.1 FARARMUE

Gy RITER A AR A SR %57 3 Bt 20 m x 20 m [ESEARAEHL . M 1999 4E 1 A KA
BB H A BT E 4 (R 6.8 cm) T 42 AW 3 A IR AT AR FILAZ A 4 4k 5 47 ME Hh
BEALAEEE L%, B £ 548 0-5. 5-10. 10-20., 20-30. 30-40. 40-60. 60—80 I 80—
100cm, KR T B MRS EIRILE L 30 4, %5 55 3 e 88 r, #E] /Ml T
XKMEHEREAN, BAELHER L, AERKEEVEELGIH. HBHE R <2 mm B4
e sr R MBI THEEIR (BEEAMEAL) , FRIBIB RS A . B RX 4
EER . ZAREMVIEIEL, BAR A, TS G0 APt pia N B, mIER &8 R
BWOTCHME, Bifa N KB EKE A, AT EREER. M ARER R A0 50, eHH,
153, ST, SEARBR T, T — SRS, B KA. AHEH. AR TFRgER—
FRBUO R IR S TR IF . T PO AR — AR B e i, TESA M5 . 43 3% V& W BEANAR J5 . B ikt s
FREFUHTEERS 5N 2 mm, 1 mm, 0.5 mm B EIRR 3 MR ARAERE, #17 H
WAk, i —3F VTR 1-2 mm. 0.5-1mm. < 0.5 mm =41 . HA1H EF S0CH 46 pt T
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SHEEEKRE. FUTFTARTES LEMAREYENG R ARME R m?)=Fiyi
BT SBTE (g) x (Y10%)/( 1 (6.8cm/2)’x(hm¥/10%cm?)). FIH 1999 FEFARLE
FAEZEWHAREYRGEREATFHEBEES LEHARMNER (gm?) .

2000 4F 7 B, TEREAMIABE b Z Rt A P&k £ 1 AT WO AR K5 H AL A48
1 2 TR AR A AABEBHT 2 1T A, 2 BIFERZ R S5 MAAKRAT ] A2 AR 512 K47 18] P 3 2 H
30 0, i ERAAR A HERFNE S LT HHNABRE, HBREAZ T EARER (gm?) .

22 EAMEFERPOME

2000 ¢ 7 BEEE A D P YA 10 A~ 0.5 m x 0.5 m B/ HT7, #1T5 LEAHR
BERaBEEBERR CGREGIZEIER) , RIB AR LIy SATF AR EARN R
AWM. HEEN, AKRAEE, ZE>2mm B, BT S0OCHAT T EREEFHK
B, HEELEPEARNMELEMREE (gm?) .

3 R

3.1 ARSHFS
3.1.1 KESH

12 AR FO R 6 AAT 18] B A2 AR AR 2 BT (320.18+49.86 g m?) N b2 AR 5 AT A
(349.92 + 45.99 g m>) i 8.5% (P <0.01) ; R AR SHZARAT A ML ARAREE L H
BAAEAHRERMER, WHEEEZERKSEARITHAEITEARMBIRER N 17496 gm?
HAETEASRAEARITRAMEAAREFE . XFTERRAERSEARITHHIEZRKARZ
BB RS, MANAKRMERTE B FRMEYERENERUREFEERDG
MAERKGFE, RFETEAMBRHAEK. WAKRSEARITRHREARMRERE (117.85+
19.50 g m?) Wl LE A2 A 5 42 AR AT 8 R e AR 4R 5% AL (46.75+ 9.64 g m?) & 152.09%
(P <0.01) . BAR— BN IHRARER 50 R B AW BE B Z 480, (B A T RATE AR
Z KM EARARE FEEZ LR EMIEARITHNARERE M. ANARBERE, WK
RS AT X 438.03 g m?, T HAITAZAKE KL 396.67 gm?, I EM AR ERZILEH
FIE 10.43%. FI\EAR, ZARRAARIBEZ KA R AMAZE (5.381 t hm?) HAZ RAEMKEY
(4.584 t hm?) 38h0 17.4%, XRAZ AR R AR BRZAC# THRMEK, XTFELZAR
FARBEMRKIAEF= ARG R EHREZ —P,
3.1.2 FARSRAWEF DM

RBERPERFESAR (1-2 mm. 0.5-1 mm. <0.5mm) FEF B KEHHIRAES-
10cm + 2, B+ EREHMEH T, HP 0.5-1 mm AiR7E 10-20 cm + ZEIHH
E TP, <0.5mmMIRE 40-60 cm +EA FEEHE T B, 1-2 mm 4 WA FriEksh
(B1A) . BEHRPMAEAIEMNM (0.5-1 mm. <0.5mm) FEH KEFEWME S-
10cm 2,1 1-2 mm {EARBERKENHIME 0-5cm 2. SERFHARIAARAK
By MARFAREZSMA 0-10cm 2K, HPJHLL0.5-1 mm & <0.5 mm 4R K
HE, HFETEREEHMMAR TR (W 1B) . XEH0-10cm L HERXHKRITFABE
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S BRAZ K 7% AR % BE#E 10-20 cm (0.5-1 mm & < 0.5 mm ZH#R) 5 20-30 em (1-
2 mm 4R R BKA (B 1C) , IF 5 1 2 7B & # AR (BR < 0.5 mm S AR5 B 1E
60-80 cm LESM) o FIRZHRATA L, EARLUHRREHBIERNEKTH.

R4 Root thickness
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B | KR 2 i AR 4 A
Fig. 1 Vertical distribution of living fine roots at different soil depth
A. BAE MK K Cunninghwnia lanceolata in mixed forest; B. B 48 MW ¢ A Tsoongiodendron
odorum in mixed forest; C. itk #Z A Cunninghwaia lanceolata in pure forest; 1-8 4>l % 7R 0-
5.5-10.10-20.20-30.30-40.40-60 .60-80 f1 80-100 cm + E:, Fld) . 1-8 for soil depths
of 0-5, 5-10, 10~20, 20-30, 30-40, 40-60, 60-80 and 80-100 cm, respectively.

R R Fh R TR 42 2% 5L 40 AR 1 43 AR 39 15 & B B0 A AR S AR AR L, 5 AR AR R SR K Y
BER, HAREFEFEKR (B2, X5ZERAEEN ARG EHNIEARKEILT
HX. REMFEARKBFEERTRLE, SREYD—E, B MED G — Tk E
BRI B RFEIER.

#H Root thickness

500 © A W iI2m 200 [ g /0, ¢
% a0 ] O o5 m [ 300 |
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.3.-: 300 f IL 200 |
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TR Soil depth

B 2 ANlel - B 7 H 3 A
Fig. 2 Vertical distribution of dead fine roots at different soil depth
For A, B and C, and for 1-8 see Fig. 1.
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80 cm + 2, MAAMBREFE W EAMM L EREEE MU AR TR (B 3B, RFETE (O0-
20 cm) &AL A KM 6 A 41 AR 53 A7 B A 5 o T B IR A& BR B X . SEAKAZ AR TS FISLAN AR
FHEEESMIFEA L RER, T E NI 20-30 cm + /= (B 3C) .
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+E Soil depth

3 AEHEAEMRAEIEHIRAEE M
Fig.3 Vertical distribution of total living and dead fine roots at different soil depth
O& M Living roots; MIE4R Dead roots; For A, B and C, and for 1-8 see Fig. I.

3.13 MRS BEESM

THRPFERBNBREFRESMELER, R XEBMES-10cm + 2. FH+
BB mZE AR D: Y AR E WA, UL 0-10 cm + 2 4048 5% B2 & Ok, B I B 19 hn
BN, 3040 cm + R BB RME, B H BT

. A

LF+,60-80 cm + EP X HB—HKAE (H4) . X 7 iigg » 2
ROVRZH D HA MBS A MR LB MERE 7 00
5 (0-20 om) , A AN B X 5BRHK F 800 |
RETHEHRENMREOEIEEA %, BHEEL o oo
EME, TRFES AN B TR, AAAERFSES P 200 |
VRSt 72 o A T 55 9, 40 AR S5 B AR A , T 46 . s 4 s 6 7 8
&ELZ (60-80 cm) W S A 40 4R & B A1 5 +/2 Soil depth
EAMBEERER /DGR (H4) ., BEKRPEARTR 4 TIE+ R BRI E A A
AMBEEFT A LLEAE —FHERME. Fig. 4 Vertical distribution of total fine

%%*ﬁ*ﬂ*ﬁﬁﬁﬁﬁ%%“@ﬁ, %K{Etﬂﬂl roots at different soil depth

For A, B and C, and for 1-8 see Fig. I.

£ 10-20 cm £ Z,.ME LT ERE MK, MB & EZE

CWIR MRERE T EP AT LRSS, IR P2 KRR 5 A7 H LB, di bk
MBEESMERTHE (F4) . 0-20 cm + JZ IR A ARAZ A F W 56 A 4048 % 84> 5 & 40
REBER] 59.74% F1 75.46%, M 2 K2 AKX 547.27%; 0-20 cm L EREZHRIFA (32
AFIMAA) MBBE S TFARMIBRAEN67.6%, @ T ik, X5 ALK BEEY
S RPENABRY R RN AR ERKE —EMHERF XS, MBI BT
SIS TRER, KAEDUZARPAIBEEY R HEASSETE TEARLAKRE, A

T TEE TR TR N TR CTRET
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TMEMTREWSM RERELWEHRS, ARFETRE LR, A TR AR
AR%EY IR FRIRAFES, XTREBTHKPERERKARE AR EER
HzZ—.

32 BLHAPEAMBAAARYES> HHXIH

S 1999 EZ R HIBERARB L EL KW REFARBEABRITHXSTH, &5
KHHO-5cm M5-10cm LTEMEARFMEARMRME Z B REIMB /N, W 0-
10em +ERN, SAMMAKRMIRZBHELRSFRS (KD, XE2HTREKELE 3%
PRI EE, EHESIHATLUENE AR ARMABAEK., HE 10cm £EUT,EXK
FMARMBHEHRM AL, 7£20-30cm L EE B E KT, KRS WHA A
Wz REEE FRBENHLHFER.

% 1 RIAK E R AT T 5k A LR AR R R4 3 S 4

Table | Correlation analysis of the amount of living fine roots between Cunninghamia lanceolata

and Tsoongiodendron odorum in a mixed plantation

1- 2 Soil depth (cm) 0-5 5-10 10-20 20-30 30-40 40-60 60-80 80-100

#8% B ¥ Correlation coefficient  0.008936  -0.03823 -0.23023 -0.44451* 022085 -0.23761 -0.21624 —0.1012
* XX RBE(P<0.05)

33 KTHEARMEES®

RZNAEARMREEAE 0-30 cm LEB D, T 3040 cm 4k MR E 4 in 2 & K
B ZELHEREARLSERN 74.0%, G X REH L AREARABRES TRE 0-
0cm, HEBLERERAMREBROLI%, ZEHIEREMANTMRER L. BEHKS
AHREARAROSTERVTRESEFTAAR S HTEREFXR. RITHP 0-20 cm L ETFAK
AR F LK, 0 30-40 cm + Z AT /N ZEAK T 0-10 om + B A2 K AR 3 BEAH X 82D
M 10-20 cm L EMIRFHERA (B . AT, BFESTHRAEMEREARMNER
SWPE—EHBEYE. BXANAKRERXEMIRET S MAHL, BRFEEYAE 0-
Sem A&BA, A EERESHMRER 79.4%F 58.0%, 2 G b+ E R B N, AR
3.4 FHEARVREBERNERESS

BAERMARHEARERYES-10cm TERK. ZRBRTREXRSMBHEELE
30-40 cm T EH T LTS, BEHBE T ERIMET M. 0-20 cm + EH IR A AR
WAL A S, R AR 0-5cm £ 2,1 20 cm L F 54K AHTRER. RE 0-
20 cm VRSB RO AR SR S RS B IRE M 49.17%, T4k 44.52%. JRASHEBE
ARE Z AR P T RE TR, XA BT AR RFFR S BB RS B RKME L.
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