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Abstract The results of forestation with mixed broadleaf trees in planting Cunninghamia
lanceolata at Linduo Forest Farm in Guangxi Province showed that the total growing
stocks in stands of 19-year-old and 30-year-old mixed forests were 184.78 and 515.58m> hm?,
respectively, which were by 23.0% and 21.8% higher than those of the same years old for-
ests of pure Cunninghamia lanceolata, respectively. In mixed forests, the larger proportion
of broadleaf species, the less became mean height, diameter and growing stocks of
Cunninghamia lanceolata. The mean standing crop of litter on forest floor in mixed forests
was 15.18t hm?, and the accumulation of nutrient elements (N, P, K, Ca, Mg) in the litter
was 422.22kg hm?, being by 25.30% and 32.33% higher than those in pure Cunninghamia
lanceolata forest, respectively. The nutrient concentration of organic matter, total N,
hydrolazable N, available P and rapidly available K in the soil, and soil porosity and wat-
er-holding capacity under mixed forest were higher than those under pure Cunninghamia

lanceolata forest.
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1 EAEEN

B R AT T R LM, H4b7 5% BUR B L i Bk B P (24° 56/—25° 127N,
107° 09— 107° 12E), ¥4k 500—1300m, . KL, BHLTES, BREH, KK
PR, ETHSM 20T, 7AHE269T, | AE 108 C; FEHEFNR 1370.6mm, FHEE
B 1224.0mm, FHHMBE 80%, KRR 1.9, BhEHLBESE. LRIZZLRIY
TR BT RS, ARBEAEBRERS, IARBERBIREBEELL, BRET
HA LB BET R4 (2) IR AL,

2 BRFE

2.1 HigBEMHKSEE
R B F AR (D IRAAURAR), 2SR E R RR B (ALK £ E
3LV ELRE, BPAEAREMMEIR. WAL, M. W AT AN EA-BURAALA
HRE AR (LK 1), SHEEE B 400m’,
: &P AR R, STMWEMKE, TEFHME. SEAH BB T T AL Rh W Bt B 4R 4t
HRBEHEHED: A, V=065671x 104+ D12, H9 . -, V=0.66705x 10*-
D'#5 . [T, gt V R AR (m®), D A (cm), H AWE (m).

2.2 HitREEHERERUTEARBUNE .

TEREHL IS X RS R BTN 0.1m? /MR 8 A, WA RAEEE RN B RE,
L B GREME, WEMREN). FECESW, MR HE GERRES#E)3
A4 IR ARE, B4 RBUREIE & kK (85 C M) b A & .

2.3 TERREMLETTE
TEREHL YU XA R A1 1R 5 A IR BER, BAREAERLE A RAML L B B) 55
BURE (3K 4 W B M TR A BT RE S R SR D 3R 4P IR SRAR), S VRS BETI TR A JR A T 5 ik
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Table 1 Site conditions in sample plots (400m? each)

B Be BN (%) AR  HE WR OER HE B LEEE RIEEE
Group Plot C/B* Forest Density Alt. Aspect Slope Gradient Soil layer  Topsoil
age  (plant hm?) (m) thickness  thickness
(cm) (cm)
| 100/0 30 1400 620 S 36 BF 120 32
) 2 84/16 30 1445 610 S 34 BT 100 30
3 75125 30 1425 620 S 34 FF 110 30
4 52/48 30 1440 610 S 35 HhF 115 32
5 100/0 30 1425 625 SwW 36 th 110 30
6 80/20 30 1400 620 SW 38 & 105 26
2 7 7129 30 1400 65 SW 40 100 30
8 57/43 30 1400 615 SwW 36 H 110 32
9 100/0 30 1375 " 640 SE 34 T 110 32 -
3 10 85/15 30 1350 660 SE 34 T 120 35
3 76/24 30 1375 650 SE 32 T 125 35
12 59/41 30 1350 645 SE 33 T 120 30
13 100/0 19 2000 1100 SE 30 $ b 80 20.
4 14 79/21 19 1975 1120 SE 30 N o 85 25
15 65/35 19 1975 1120 SE 28 G o 85 25
" 16 59/41 19 2000 1130 SE 28 8 o 80 20
17 100/0 19 1950 1135 NE 25 s 80 20
5 18 76/24 19 1975 1130 NE 26 s 80 18
19 68/32 19 2000 1115 NE 25 i o 75 18
20 55/45 19 1950 1120 NE 28 L 80 20
21 100/0 19 2025 1140 sw 22 + 85 22
6 22 74/26 19 1975 - 1135 SwW 24 t 80 20
23 64/36 19 2025 1140 SwW 25 el 85 25
24 54/46 19 2025 1140 SwW 20 + 80 22

* Percentage of Cunninghamia lanceolata (C) and broadleaf trees (B) in mixed forest;

*»* BEAORERHFTERBPEANER (TR), The age of C. lanceolata for fomt age.

TMARMTEA: AE. FLRE. FARUREIE. 28, KBR. FH8. THREH

HFR%. LREWA YRR ENEY.

3 BrEGHR
31 HAMEK

3.1 BEMMBLAREKER R

B 24 BN EAREERETHEEREEHER £K), RUMKRERGRE #2) K7
MR (U T RIFRBRA) RSN WE, FHRBMTFYERRSRTRBEZALGK, HEH
FRBEHZ AMEREEE, K, FRY (19R)BEXHKHTHNEZ. PTHNBRATHERR
LRI AR KA A R {E 11.03cm, 11.12m 1

4 51% 12.0lcm, 12.13m H1 184.74m> hm?,

en




HaW REBE: )RR GRET () RIFIEZE AR BORBTF 37

150.20m® hm? fKKH 8.9%. 9.1% 1 23.0%; RAH (30 #8) RIARMI I K 21.29cm, 19.02m
#515.58m® hm?, HWFEBZAMMAKE 19.67cm. 18.05m M 423.33m® hm? 2 51 5& 8.2%. 5.4%
M21.8%. AT, R4 ERBRERGERBER AT,

MHHE, BB ESHER, RBAREERERER. BREXKHTFABRHE S BH
PMIEZE, HB—IRHBRS R B I K (Cunninghamia lanceolata) IR b, AR Do bkt
FREBTROEMNR, EEMNHMEEHE (Betula utilis), B BRE (Choerospondias axillaris). % Al
K (Alnus nepalensis). # B # (Acer davidii). W F (Liquidambar formosana). Yt #t (Betula
luminifera). FiAK (Schima superba). Wi (Albizzia chinensis). 1\##% (Alniphyllum fortunei) R
1 (Paulownia fortunei)%; £ _EEMABRMMEBRRE KR, FROEH BB K (Schefflera
octophylla). EREA (Rhus chinensis), ] ViARIE (Manglietia tenuipes) X —¥ BRI H. F
E ¥ KH KETF (Litsea cubeba). ¥4 & (Eurya japonica). ¥t 2 tll (Maesa japonica). 7K 4 #
(Wendlania unvariifolia). K EXRM (Cipadessa cinerascens). =X (Evodia lepta). 5%
(Callicarpa brevipes). BRHE 2T (Glochidion eriocarpum)%. FTEHEAWYA T (Miscanthus
Sfloridulus), BHEFAT (Microstegium vagans). FI7SERK (Blechnum orientale). ¥1H (Woodwardia
" japonica). BB (Ampelopteris prolifera) M1 (Imperata cylindrica), W, HBIEIHA R
MR B RE RS, ERE AR BRA OB A T AR ML IRIRE, HTEANAEK
MARHBAG B I B RS UK HEIE B EHE A,

3.1.2 ARIERABEXHAKSEKENER

AR AGYLLARREAN EBERWH ARSI BT RE, FHRBNTEHERRERLE 2.
H#E 2B, AR AR R R B, RIS EBR (SA) I 42 A
WREKERAENT TR, LHUNBEKROTRIBEENHE. DRABKHS B, BIZH
FRHCBIBN, B AT E R 235 B 358 #kiM s, HEAKKFEHRNE S 5N 19.60m
M 19.13m, MKILBZWFHLGIRK, BABRERMHR 616 BREIMS K 15.0% M 12.2%. T
FEZAK F M2 45 5K 20.98cm Al 20.72cm, KIKLLEERNE 7.2% M 5.8%. BT R,
REWFBLLALER, SFEMHERIAT ZERMNEREEREIATHE, NmBHA
SRETENRIBETREE2).

32 KRHBREHNAERRATRIARE

BERAMBOHEEH EZRE, FHEEIL 7.3cm, EAMAABHEE, FHEEN
4.3cm, BEIRMELZARMEHFEHRE 72%(RE3). NERIFL, HEETENIAFR: BIXHKF
¥ K 15.18t hm?, HARMHEFERH 12.11t hm?, BEKE ALK TEH L 25.3%. Mg
o RHUE ML) IBEKRER, PRPAASHEYLHER 1.54, RBBHOHKIER, &
1.76. FZ2ARLEMAMEBAL, WAL YA 5% 0.80 f10.76, F/HAF 1. BHHBRE
()RR BRI E T BB R . '

PIRBHEBETW TR SRR ER O EERANER. BXHKMHEEETES N, P,
K, HPHWEENPIH 1.1329%. 0.0595% 1 0.2443%, HASALAE N 0.8602%. P 0.0499%
MK 0.1929% KK E 32.31%., 19.55% M1 31.88%; AL AEET N EE Ca, HFEHWK
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Table 2 Mean tree height, diameter at breast height (dbh) and growing stock in stands of
different proportion of pure Cunninghamia lanceolata (C) to broadleaf trees (B)

v 4 BAH (%) FB R THEE CPHmE TANR  TFHERE

Forest C/B No. of Tree Density dbh Height Growing stock
age : plot (plant hm®) (cm) (m) (m® hm?)
30 83/17 3 (9] 1163 20.98 19.60 434.32

i (B) 235 25.01 21.18 133.06

, ) 413t Total* 1398 - 21.66 19.87 567.38
74/26 3 #(O) 1042 20.72 19.13 39798
i (B) 358 2240 19.88 153.67

4it Total* 1400 21.15 19.32 551.65

56/44 3 ¥(C) 780 Y 19.58 17.05 193.83
M (B) 616 2297 18.88 23388

41t Total* 1396 21.07 17.86 4271.71

19 76/24 3 2(©) 1510 12,95 12.38 162.08
A (B) 465 12.45 13.54 45.08

43t Total* 1975 12.83 12.65 207.16

66/34 3 () 1333 11.94 11.96 120.84
¥ (B) 667 12.84 13.01 70.96

£t Total* 2000 12.24 12.31 " 191.80

56/44 3 () 1117 11.67 11.05 96.80
13 (B) 875 10.04 11.92 58.59

4it Total* 1992 10.95 11.43 155.39

* Wy % RV BS SR F BEBE AL, Diameter at breast height and height by density of tree weighted.

%3 BREKBREZAHEEEHERFR
Table 3 Standing crop of litter in pure Cunninghamia lanceolata forest (C) and mixed forest (M)

BRE Hi%ETBEAER
il Litter Standin, f li 2
Forest . g crop of litter (t hm™) H/L
age thickness LE FE HE ,%ﬁ-
(cm) L layer F layer H layer Total
bk 19 39 4.35 4.05 3.46 11.86 0.80
(0 30 4.6 4.76 3.99 3.60 12.35 0.76
SF-#3 Mean 43 4.56 4.02 3.53 12.11 0.78
B 19 6.8 3.91 4.16 6.04 14.11 1.54
(M) 30 7.8 3.78 5.82 6.64 16.24 1.76
-1 Mean 7.3 3.85 4.99 6.34 15.18 1.65
BAEH 19 - 144 -10.1 2.7 74.6 19.0 92.5
HFkHm ( %) 30 69.6 20.6 459 84.4 31.5. 131.6
(n -] Mean 72.0 -154 24.3 79.5 253 112.1

I: Increase percentage

wy
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BEX1.3013%, BEHHKBHEBEENE S HERTENSEHRRETN 422.22kg hm?, H¥ N,
P. K. Ca. Mg PR R R4 5% 173.02, 9.05, 38.19, 161.79 140.17kg hm?, AZARG
M BiMH 104.05. 6.03. 23.31. 157.58 fl 27.85kg hm?® K K & 32.33%. 66.75%. 36.43%.
66.95%. 2.18% Fl 44.23%.

3.3 tREAER
3.3.1 BRI EHRSSRILE

PH i LA AT R (R 4) 2, FIRRIRIBIHMH TR SR & B 5 R i A2 ik
MM LLEAFRRBENEM. UAEELIRA R IF, 19 BBXRIBOAFIE. 28,
KBE. HRBERBE ST ERTIN 4.0568%. 0.2073%. 279.4mg kg, 1.928mg kg’ M
119.61mg kg', HH LUAKEIHKIKES 18.9%. 20.3%. 23.2%. 45.6% 1 38.8%; 30 WIBHkAI 11
NSRRI/, 45BN 5.1781%. 0.2667%. 301.8mg kg'. 2.535mg kg’ M 138.96mg kg, AL
AAKAAKIKE20.1%. 23.4%. 28.6%. 122.8% M 53.3%. BR, BXHHKIBEHARFEL TR
WEEKR, HIRAMBYSRMEELR, SEANERRBRAEMY.

x4 REHMBAKINNRS SRIEE

Table 4 Nuirient content of soil in pure Cunninghamia lanceolata forest (C) and mixed forest (M)

i BX HILE = 4 KIRE - AR b o
Forest Soil Organic Total N Hydrolazable Available Rapidly
age layer matter (%) > N (mg kg?) P (mg kg') available K
(%) (mg kg™
19 A 3.4106 0.1723 226.8 1.324 86.20
2ot B 0.9789 0.0436 4.1 0.477 21.93
© 30 A 43097 02162 . 2347 1.138 90.66
B 1.0812 0.0551 53.4 0.429 32.94
19 A 4.0518 0.2073 279.4 1.928 119.61
*?;f)*" B 10879 0.0489 465 0.590 27.61
30 A 5.1781 0.2667 301.8 2.535 138.96
B 1.1817 0.0614 64.4 0.692 41.06
19 A 18.9 20.3 23.2 45.6 38.8
BacH
B 4 B 111 12.2 5.4 .23.7 259
Fht% i 4 Mean 150 16.3 14.3 34,7 324
(%) 30 A 20.1 23.4 28.6 122.8 » 533
I B 9.3 114 20.6 61.3 24.7
F# Mean 14.7 17.3 24.6 92.1 39.0

I: Increase percentage; A: Upper soil layer; B: Subsoil layer.

3.3.2 BARFAZS Ak 48 Yy 2 I L 8K

MPTEARH HIR Y B M R AT 4550 (3R 5)F ), IR AOME iR Y B IR 5 42 AR Ak AR L
ATRYEHE. TRATBATRARBENTR, LHENZLEIRNERERYE, HMHkR
BN L RAT AR FIE 2.43% T 2.16%, RUERE (52) RRIBREARE A 35
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B AR B, CHEEARE SEEELRELRS THENN, FHABBIHARLE
T IEE TR LA E 16.70% 1 11.64%, BETLBREKKE 5.10% M 5.56%.
BEE LS MATLEERNRE, BXAKBLEN KRS REECETEENRE, URAMNER
ThhE, HELBTIMEERAR. BORKBRMBKR KRS HILLFRTZAAKG RN E
3.62%. 0.92% #1 10.85%.

85 BEHMBHAEINAIBERIERER
Table 5 Water-physical characteristic of soil in pure Cunninghamia lanceolata forest (C) and mixed: forest (M)

b3 B 5K FLBRBE Porosity (%) #7k & Water-holding
Forest Soil Buik EEE 0 B aif capacity (mm)

. age layer denity Non-<apil- Capillary Total Bk EX"3 B
(%) lary Max. Cap.  Min.
B ok 19 A 0.8304 14.91 5251 6742 139.86  100.2 86.02
()] B 1.1011 13.21 4687 60.08 112.15 93.73 87.35
30 A 0.8467 16.66 51.81 68.47 139.44 10362  93.92
B 1.1947 11.96 4752 5948 113.24 9503  89.43
RIEH 19 A 0.8102 17.40 5519 7259 151.19 10839 9218
(M) B 1.0762 13.80 4735 6115 114.30 9670  86.51
30 A 0.8284 18.60 5469 73.29 15457 10737  94.78
B 1.1874 12.75 47.69  60.44 116.88 9439  91.58
BAH 19 A 243 16.70 510 767 . 810 8.37 7.16
Hig B - 226 447 102 178 1.92 3.17 0.96
i ¥ Mean 235 10.59 3.06 473 5.01 5.77 3.10
( %) 30 A 2.16 11.64 556  7.04 10.85 3.62 0.92
(D B 0.61 6.61 036 161 321 067 240
-4 Mean  -1.39 9.13 296 433 7.03 148 1.66

I: Increase percentage; A: Upper soil layer; B: Subsoil layer.

4 INEFIE

19 I 30 WRE )RR AT B E TR LR BRZ AN HH 23.0% M21.8%. &
TR EERFE AN, WM ERRMRR B AT EE. AT
ARERMBEASIEFRGAFHR, R ) RABIERBALEFEQYRILE, B
FHREGRAMRRRE SR ES, DRSBTS HREE 5% 20-30% HE. EEERR
BPREBE. %W SHAERN. BEAGETEMR, WRRE. Lk KRARAK FK
B PSRRI, IRl A R BR A S I AR AR R,

R EH AR R 15.18t hm?, LA E 253%, HE. BE M. HMERS
FTRM SR RN 422.22kg hm?, HAZAAKEE 32.33%. BB LAV, 8. K
fRE. AP ER AN SR URILBEANSKEBETZARLAK.

EARRBUMEBR Y EEAMRA, BTFRPLEATARNELER, ERT HHF
WREEL, N TRORBER, BIUEE RO 0y i P Ak 27 A
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