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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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gy, EAM AR A M HE TR 2, T E AR ST A AR K SRR A AR R T, YA
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W KR 2% [6) 43 AT R B0, AR H 1999 45 1 B SR =0 27 SR A AZ KW
ARRAE ARRIAZ A GERR P AN AHAE I B I AR 247 1 &, 380 R A ™, RS0k
THIR SRR JOR R I P R o i fF i 2 7, W E AR 53 A R RE L 3B
F2 AR AR AT AR o Az 7= F) IR
1 58 Hh A

WRMAL TR =R BN R DHERIS /DN TR (L4 26°11'30", K&
117°26'00") , J& 7 Wb #4 i 2= R BE S 46, E 1900 19.1°CAaE I BR 7K B 1 749 mm, 435 26 K
1 585.0 mm, FIAHIREN 81%, LFEMM3I00d AL, TEBUPTUERE ML
. 1973 FERSEAE TSR, YIHE R 3 000 Bk hm?, JEAS AR A AT IR AE (MK 5 X
A A 2:1) , B2 ARF AR AR & % & 40 51 % 907 ¥k hm? 1 450 #k hm?, K
K-8 = (H) 2 20.88 m,FH 42 (D)4 25.1 cm, kA H K 17.81 m, D X 17.0 cm,
R BE 4 0.95, R FAH 8 75 5 80% ., MAREEMILR B AN 1100 #k hm*, H %5 19.3 m.
D 3 23.6 cm, fiBHAIE N 0.80, MR FH#E % 95%.

2. BT ik

2.1 FARARWMHUE

Sy MIAER AR AR A & W52 3 3R 20 m x 20 m [E e kv dh. M 1999 4 1 A K
W A BAT S BT & &8 (A2 6.8 em) T A2 AR MR % AT 28 AR R AZ A 4l 4K % b oA $
BEALE B 0%, ¥ 408 0-5. 5-10, 10-20. 20-30. 30-40. 40-60. 60-80 K1 80—
100cm, £+ 2. KRS RILE 5 30 AN, 4S54y 5 5B Rl 48 8 47, 45 B/ T
K@ HERFHN, IMELBEM L, HEEKRIEER I HFHER <2 mm 140
e AR T EER CBHRERNEL) , FRER R . BIE . FHEERX D
WOLAR . ASARTE G AR ML, SRR O, RIFF AN RE AT LHT AR N B, AR AR B SR
ROEHM, REAKEEKEE, NEAE2RFEEA, WEAFREAGQ BN, B4,
B35, B 47 W, FEAR B R AR, A — R RS, B A, AEWH . KRR EEMR-—
RO IR, S M NS BT, T AEAR — ARG R, T . A3 HE EAAR S L AR
R EEESHH 2 mm, 1 mm, 0.5 mm ARSI 3 B %R, 31T 1
WAorgk, #—F 0N 1-2 mm. 0.5-1lmm. < 0.5 mm 4. S4BT 0°CHAE A 4t +
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FEFEFHRE. HUTAXVERETEMREY S E: MARILAF & hm?)= F 4
A ST E (g) x (110%)/( 7 (6.8cm/2)*x(hm¥/10%cm?)). F|f 1999 2 FE LR 12
FAB &R AR AEYINGERFHEELS T ERBUEE (gm?®)

2000 4 7 A, TERARMAEAIREARS bbb )9 P EERE 1 ATIE AR RS H A A<
19 2 ITAS AR I A AR ARG 2 TAZ K, 43 A FERZ AR 5 W6 RAT 18] AZ AR 5542 KT 18] o 3 & HL
30 A4, R ERARARERNES TEHARE, HRFAZLIEHRER (gm?) .

22 BAMEBXERPUNE

2000 4F 7 AZE B MRS hBEMLATH 10 A 0.5 m x 0.5 m (/hRETT, #1755 kAR
B B ER R CRX SITEREHD , AR A8 B b 385 BEAT 4 40 9% 0l BE A RN B
AW, HEEN, AR GERE, 25 >2 mm B, BT S0OCHA PR T EEHEREK
F,UHEETETEARAMEAMBEE (gm?) .

3 Rt

3.1 ERSHHR
3.1.1 KEqH

AR S AAT 18] O AS AR S A 85 B (320.18+49.86 g m?) (XL K E5H AKITAIH
(349.92 + 45.99 g m>) {ik 8.5% (P <0.01) ; A2 A A AKRATH KA KR % E =&
BT ARMHEEERNE R, WEEEEASEARITRMRITEREREE N 17496 gm?
TRTFEASWARTEYEZAMRZEE. X EELEAERSERITRIOEZRARZ
B PE AR AR S G T E AR RIAL ARAT 8] 1 T4 R A e i 22 e DA SO (AR E T Y
MM AL, BT EAABHAEK. WRASHEARITEFM A ARMRE L (11785
19.50 g m>) W bLAZ K L5 42 AR AT 18] O 30 K 40 AR 25 FE (46.75+ 9.64 g m™) 15 152.09%
(P <0.01) o B8R — MR IA A PR A 40 AR F) 40 A 7T I8 S0 W 5k BE B 2 409, B4k T IRATEZ K
2 1) 0 R A 40 AR 5 B 2 b M2 R S ML AR AT 1) IR N . IR B BER,
AL AAT L 438.03 g m?, MEATH A A 396.67 g m”, G EHE MMM E LR E
M7 10.43%. BIETI, ZEAMARIBRZ KA ROILEE (5.381 t hm?) ELAZ KA
(4.584 t hm=) /0 17.4%, XK W AR FMAEA R THRMWAEK, XIPFEELAR
F AR ER S AR ARG IREZ —M,
3.1.2 MR 540 AR T 1o

BAT M A EM (1-2 mm. 0.5-1 mm., <0.5 mm) % & K K@ HMAES-
10 cm + 2, (A5 + 2 BB 8 hnZ 80 T B, 2 eh 0.5-1 mm 4048 7E 10-20 cm £ 2 Bl H ¥
BT, i <0.5mm ZIRZE 40-60 cm + E A FF 4488 8 T F%, 1-2 mm 4048 U H Fr i 3)
(B 1A) . BRAARP R AAEHR (0.5-1 mm., < 0.5 mm) % fF & KEIRHRAE 5-
10 cm + /2, 1 1-2 mm 35 A8 & KA M U IRAE 0-5 em 2. SEKREHAR 2 m AR
B AEMNREE S A 0-10cm £ 2 W, K LLL0.5-1 mm K& <0.5 mm A4
B, 3t EEEMmMAR TR (B IB) . XEW0-10 cm LIERLBTHKITFARE
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BN BIERE K.

A REMBEEA 10-20 cm (0.5-1 mm X < 0.5 mm ) 8¢ 20-30 cm (1-
2mm 4R L E/mK (B 1C) , 3+ 2 5 R 58 g & FE AR (BR < 0.5 mm 404 %5 1
60-80 cm T E4M) . SIBTHATM L, RN A FE I BRIFEKPWEXTE.
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Fig. 1 Vertical distribution of living fine roots at different soil depth
A. B AR A Cunninghuamia lanceolata in mixed forest; B. J& A5 KM % A Tsoongindendron
odorum in mixed forest; C. @i M 42 K Cunninghumia lunceolute in pure forest; 1-8 43 #6755 0-
5.5-10,10-20,20-30.,30-40.40-60.60-80 fu 80-100 cm + )2}, Tl . 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.

AR FA R 2 FICAAR A 70 A0 39 5 H & 3 RE 40 40 A AR AL, 7 40 4R % B2 B K Y
ZR, JLACRMRE AR EK (H 2) , X 5 % E AR R I A% i AC I 75 3 T 5 | e 40 AR K & BB T
AKX, BREMIEAMAKEEETRLE, SHEY —E, @ BAEYH B ™%
BAFR) B B SRR .

A Root thickness
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1B Soil depth
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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 em £ )=, T FE A AR %5 L W) 2 A Bl + /2 B L 18 hn T 2RI T R (&I 3B . 2 A3 (0-
20 em) ZAZ AT A AN 2 A5 55 0y B v 1 B B A VR BRI DX 8. AR RVE FIZE AR AR
BRI E O A R B A LAY, i M I EE 20-30 em R (1 3C)
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Fig.3 Vertical distribution of total living and dead fine roots at different soil depth
D% Living roots; MZEAR Dead roots; For A, B and C, and for 1-8 see Fig. 1.

3.1.3 ML EEHINSAM

BEMRPEREAREFEESMERELY, R XEURES-10cm 2, G+
J2 B 1S E W D T AR E XN, L 0-10 om £ /2 4018 3% B 5% K, B iR i 488 A
RN, & 30-40 cm + 2 HI—K{E. B E A AT
EF,60-80 cm T EHF N HEM—KKE (B 4) . X
KRB P AR AEARARIGEESTERE
3 (0-20 cm) , WA I A B B IX 5 IR MK
RETHEEABREMAWHEIEHF L. HEE T
B, LRI N R T B, WS ARTERT %4 T 4
PERYCE R P AT 55 8, AR A ERGE R, e E

1600 |: Oa

1 2 3 4 5 6 7 8

Rtz (60-80 em) A WLt A A0 AR B BE Y3 i U &5 £/ Soil depth

EARAREZ R NA K (EF 4 . BEKRPEZEARFR B 4 T 2 80 AR T T A

SeARMBAEEE 4 FEAE— TS8R, Fig. 4 Vertical distribution of total fine
é@i%/fﬁ*ﬂ*ﬁi@ﬁﬁ#ﬁ%%m%yx %j{{ﬁﬂjﬂﬂ roots at different soil depth

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

#10-20 cm + 2, BEE LB R INK, MR Z EE

WRD, AR E S T 2P AT LRI, 5B R A2 A4 AR 4 A A iR, gk oh
ARIESFRRTH (B4 . 0-20cm LERTHREARFTMAKMBIREESH A
RE B RN 59.74% F 75.46%, T AL K42 KA 547.27%; 0-20 em + ERAARTEAR (2
AKFIMFEA) HRFE L TFARMR BB EN67.6%, T TN . X5 KRB EY
o3 #R kAR A P A A 4 SR PR AT BE X ARAR AR K - e A E A A KM L iR A AR BT
S TR, HAFEDMHFARPAIEED R CHAERSEBES TEAREKRK, A
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AR THED I ACHERE LBIE RS, AINFETRE L, G815 R0bF
REED LR PRI IRD . X2 BLTCHTEZARE R LR AR E LR
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32 BEMABEZARMMEKRARYE S HHEXSIH

Xt 1999 £F & K EU A IR S AR AN 5] o B AZ AR R0 A 4 AR B Bl A7 ok o M, 4528
W) 0-5 cm 1 5-10 cm -t )2 HY R AFN U A6 A QI AR S0 B 2 1) B R R B b, R W) 0-
10 em £ EN, EARFPEARMB L QA TEFREE R D, K&l FRCH K5
MRS EHE, BWA ST T ZEMNE AN AN RAE K. HE 10em LR, K
FUO YR 41 R BRI FUAH 5%, 78 20-30 em + 278 B ¥ /K F, W K 506 A 4l
MR a7 AE 3 A R 2 B RIA ELHE R AR

£ 1 RRHRE £ EMARS W AAE G IR AR 55 4

Table | Correlation analysis of the amount of living fine roots between Cunninghumia lanceolat

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

H¥:- A% Correlation coefficient  0.008936 -0.03823 -0.23023 -0.44451* -0.22085 -0.23761 -0.21624 -0.1012
* XK R EFE(P<0.05)
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TR RE ARG Z S 0-30 em R EE D, 1A 30-40 cm &b W E E 39 0 2 4 A
, ZELERKEZDWE RN 74.0%, 5 LRBR D Ak BERNBES TKZ 0-
10cm, X8 H#ERZSMWED 91.1%, 2 JF5F L B EE MK m R . B
HIREAARSAERVREHFARUAR S A EZRA X, RAKD 0-20cm LETFA
AR E BT K, 0 30-40 cm + E A8/ ; Aidk b 0-10 cm + 242 ACGH AR 35 B A A 370N
i 10-20 cm T EMMFEFERK (B 4) . ddbal L, BEFRARFEARZ MM EE
AT R —E R . VR AT RN Al bR B A 0 R B4 A AH AR, AR ¥ RE 3 A 0-
Sem AEEK, ARG EARBARER 79.4%F 58.0%, 2 fE R+ EIFE RN, AR
AL .

34 HEARERNEESH

RSB R MR E I 5-10cm LR H K, 2 ER TIRACH R A% s 4
30-40 cm T EH BT L4, P& T E R ETT sk . 0-20 cm 2 57 3 28 MR 4l AR
FEELLAERAE, FMRBO-Sem LE,M20cm UTF HAMMEHEH. KE 0-
20 cm RS HREF AN AR R A BT DAUAR B 1 49.17%, TSR A 44.52%. TRASHRBE
HANIRE L HhSE P TR B T3, X0 H BRI AR FRRAE Y SRR E IR KINE L.
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