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Abstract Tree density management is an important aspect of near-natural forestry, and the response
mechanisms of the diversity of undergrowth vegetation and the physical and chemical properties of soil to target
tree density management has significance as a reference for the management and transformation of artificial
forests. Taking the Cunninghamia lanceolata plantation in the Yuejiang state-owned forest farm of Gaoxian
County, Yibin City, China as the research area, we analyzed the changes in plant diversity and soil physical
and chemical properties of three different target tree densities (100 plants/hm?, 150 plants/hm?, 200 plants/hm?)
after one year of target tree management. The results show the following: (1) After target tree management, the
ecological dominance index, diversity index, and richness index of undergrowth plants all increased significantly
(P < 0.05), sunny shrub and herb species began to appear, and the composition of forest vegetation developed
towards healthy succession; (2) In the early stage of target tree management, the total porosity, non-capillary
porosity, total nitrogen, organic matter, and available potassium of soil significantly increased (P < 0.05), and
the hydrolytic nitrogen of soil significantly decreased (P < 0.05); (3) Plant diversity index is closely related to soil
total N, available K, and organic matter. Thus, in the initial stage of target tree management of C. lanceolata
plantations, there are different changes under different treatment levels, but its overall effect is to improve the
diversity of undergrowth vegetation and the physical and chemical properties of soil.

Keywords Cunninghamia lanceolata plantation; target tree density; target tree management; soil
physicochemical property; undergrowth plant diversity
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R 4EREN TARK I A 72 0 08 A o 2 AR AR
HRE M, BB CCE AR S MR RRE T, RN TR AE S
a7 ST N TR R E M A% 7L S AE A2 A (Cunninghamia
lanceolata) "', %M ¥ (Larix gmelinii) " D ¥y (Pinus
massoniana) "R R R I, TR, FALRESE—E L SE
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KM Excel 20105 #5056 L+ IR 45 b5 M A £ FETE SR AR
HEAT B AL T 516, SPSS 20.0%5 A7 H AR B %5 5 4k F e
W22 BE PR 8 bR 5 3 B AL R SR A5 o0 Bl BEAT B IR RO 2 b
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Table 1 Situation of target trees under different treatments
i A 1 F oA 2 155 B FbRR P 4 12 A P I
Treatment Density of the target  Distance of different target Average breast diameter Average breast Average height Canopy
trees (n/hm?) trees (s/m) of target trees (d/cm) diameter (d/cm) (h/m) density
CK 0 0 - 11.3+£1.21 9.2+0.51 0.7
Y1 100 10 x 10 11.4+1.15 11.2+1.42 9.5+0.32 0.6
Y2 150 8.5x8.5 11.8 £ 1.36 11.7 £1.13 9.9+ 0.46 0.6
Y3 200 7x7 11.8 + 1.56 11.6 £ 1.22 9.4+0.22 0.5

409/



\410 27#% 528 202144H XRA 5

A4 711, 9, BF4EPFREL (Melastomataceae) B
4 FHE (Melastoma) 5 Kk %} (Euphorbiaceae) B il J&
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Fig.1 Plant diversity of Cunninghamia lanceolata plantation under different target tree densities. Different small letters represent
significant difference (P < 0.05).
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Table 2 Main species composition, life form and important value of the herb layer under different target tree densities

A & i i 24 Important value (1V/%)
Family Genus Species CK Y1 Y2 Y3

4 B B #} Thelypteridaceae 4 B )& Parathelypteris 4 B W P. glanduligera 36.84 39.83 25.71 30.80
SRl Papaveraceae KR Corydalis W C. edulis 5.99 48.78 41.70 23.20
[% %k £l Lindsaeaceae 3% & Stenoloma BBk S. chusanum 5717 5.21 25.33 14.44
W F} Pteridiaceae W& Pteridium B P. aquilinum 3.38 16.49
AKAFL Gramineae )& Miscanthus % M. sinensis 2.80 3.1 10.55
fi# £t Amaryllidaceae {i=F )& Curculigo {liIZF C. orchioides 415

755 Fl Cyperaceae HJE Carex I C. baccans 2.00
2%} Moraceae W)@ Ficus iR F. tikoua 2.52

%= 3 TRIEMNEE T EREZEMER. EZEREETFR
Table 3 Main species composition, life form and important value of the shrub layer under different target tree densities
bl = Fif & ZE Important value (1V/%)
Family Genus Species CK Y1 Y2 Y3

B4 A} Melastomataceae B4 & Melastoma JE B4} M. normale 39.66 29.26 27.84 21.73
K Fl Euphorbiaceae B4 J& Mallotus M M. barbatus 16.16 26.47 2474 3217
4R} Myrsinaceae #2218 Maesa 4 ZkH M. montana 14.97 12.66 11.47 2.22
7 Fl Rosaceae BT JE Rubus FUH- 24T R, pirifolius 29.21 15.02 9.90 36.71
41 R} Myrsinaceae AT @ Myrsine AT M. africana 2.53

i £} Euphorbiaceae Wi )& Mallotus L& M. repandus 5.07

# %l Lauraceae KZETJE Litsea 11T L. cubeba 8.99 2.73 0.74
5tk Fagaceae ¥:JE Quercus ¥k Q. serrata 1.86

SR Millettia G R Millettia 2% B2 G i M. reticulata 10.29

TLInF} Araliaceae WA JE Aralia &K A. chinensis 3.79 0.73
X758l Aquifoliaceae K58 llex %7 I. chinensis 2.73 1.48
175} Theaceae ¥R JE Eurya K E. japonica 219

#F} Lauraceae ¥ J& Cinnamomum ¥ C. camphora 2.46 2.74
i &l Ulmaceae FhE Celtis MR C. bungeana 1.48
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chusanum) . T (Pteridium sinensis) , L3RS 4 B2
(39.83%) 4 (Corydalis edulis) (48.78%) ; Y24bBE R
BRI S, LRI SE (Curculigo orchioides) , i 5 %
ff EF (25.33%) , 5& 2 W (25.71%) « %K% (41.70%) 3
) 2H B AN 350 Y3 EE R P B 2, I R R
(Carex baccans) « #1If (Ficus tikoua) .
WEAR)Z CKAL H ih 8 B 7 4L J} (Melastoma normale)
(39.66%) . Bl (Mallotus barbatus) (16.16%) . 4 £k
Wl (Maesa montana) (14.96%) « ZL - &) (Rubus
pirifolius) (29.21%) 4k, FAES NbH A 340 Y14b
i BA A= M) Rl kAT (Myrsine africana) . ¥L%& % (Mallotus
repandus) LA} 111451 (Litsea cubeba) ; Y 24b T 3 B4 ) Fh
%, ¥A¥ (Myrsine africana) . ¥.% i (Mallotus repandus)
VE; Y3ALHE N R B EH S} (21.73%) « Bl (32.17%) - 34
BT (36.71%) TERFIE T 5 32 AL, A BT 38 1) 28 A
(Celtis bungeana) .
2.3 KRNI EIRNZE 3 I8 4938 % R
HIHAZZ M
e 277 i, IR EE R B AE AN [F) E AR R AL HE AR Ak
A—. 5CKAHLL, LI SFLREAEYT. Y3 H R Z W (P <
0.05) , H41E 5 5 N39%- 15.69%, Y24b F T [ty 4= 38 & FLF
AAAREZE (P> 0.05) 5 Y1, Y24 B -3 JF B FLER i CK
B R E RN T 2.875F12.371% (P < 0.05) , Y3 H AL AR 3E
(P>0.05 ; ST R3S KE, TR ER, BEILRE
H5CKAMELT &% &1k (P> 0.05) .
24 FZARANIWRAE B ZEE XS TIREF R
FEASZ M
182 AN A B b 25 2208 5 (AR 2 1 338 4k 25 42 Joid A
WA—. LA Y240 8 N B R E (P < 0.05), FLL
FCKIEK 711165, Y15Y3MH AW AEE (P> 0.05 ; -
e 4 FAESFP AL FE T CKA i 2 T T11.57%. 34.72%.
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JRAE3F AL TR CKIFIE K B2 (P < 0.05) , HA YT
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R4 H: O ESEREZESRAE R
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0.0 ; HIEAKSGHEARZESMAEIREAABFEH KR

(P <0.05, 5¥KEWIZ TR WFhFE 5 18 50/
HOREVMZ PR WM E E R B E R A R
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I (P <0.05) ; HIEHYLREREAZYE)E i HUREH G

(P <0.05, 5SEARZRERZMESNALZRE. W2
FEMETREG F 8 AU TEMR R EM KR (P <0.0D;
THEOE M S EAR RN EEE R LS AR E S
B B AEIRE PP 2 R AR B Y 5 5 48 B W
MK (P <0.0D, S5HERZENDFIZFMIREEZEMC (P <
0.05); M HIELH/KE, HIERE, pH, HIESBESEAHS
HEARJZAER Z Y5 2 REVEFR B T B A 56 .

3 i
31 ARANTIHAE B e 2B X E 2 184
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Fig.2 Soil physical properties of Cunninghamia lanceolata plantation under different target tree densities. Different small letters indicate
that the data of soil chemical properties under different target tree densities are significantly different (P < 0.05).
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Fig. 3 Soil chemical properties of Cunninghamia lanceolate plantataion under different target tree densities. Different small letters
indicate that the data of soil chemical properties under different target tree densities are significantly different (P < 0.05).

F4 BAAIHBEMNEEVNIHEDSHMES RBUM RIBX IR
Table 4 Correlation coefficient of plant diversity and soil physicochemical properties at the early stage of target tree management of
Cunninghamia lanceolate plantation

e TAOKE LWE il Iy L AR 2k LR S
Index Water BuII_( Tota_l pH _Total Total A\_/allable Available Organic Available
content density porosity nitrogen phosphorus nitrogen phosphorus matter phosphorus

S1 0.116 -0.081 0.148 0.126 0.882** -0.098 -0.107 0.103 0.823** 0.893**
S2 0.283 -0.276 0.644* -0.001 0.676* 0.152 -0.511 0.183 0.962** 0.545
D1 0.076 -0.040 0.113 0.040 0.821** -0.075 -0.136 -0.019 0.769** 0.889**
D2 0.231 -0.261 0.512 0.273 0.784** -0.040 -0.266 0.413 0.934* 0.603*
H1 -0.003 0.057 -0.081 0.150 0.789** -0.172 0.087 0.043 0.590* 0.873**
H2 0.316 -0.275 0.776** -0.306 -0.078 0.446 -0.691* 0.002 0.425 -0.241
J1 0.122 -0.062 0.211 -0.056 0.784** 0.022 -0.252 -0.065 0.803** 0.846**
J2 0.088 -0.148 0.132 0.559 0.971* -0.337 0.151 0.543 0.829** 0.832**

S1: HAJZ SimpsonE & R A EHIHG: S2: #EAK)Z SimpsonE A R EHEH: D1: FAZ Shannon¥ Ff £ HEMEHi L D2: #EARJE Shannonf i £ #: 4k
T84 HA: AR ZPieloudy 51 B 4850 H2: #EAJZ Pieloud S BEHaEL: J1: HAREF 5 HIEG 92: EARZ FEEIREG * B I B K.

S1: Richness index of the herb layer; S2: Richness index of the shrub layer; H1: Shannon-wiener index of the herb layer; H2: Shannon-wiener
index of the shrurb layer; D1: Simpson index of the herb layer; D2: Simpson index of the shrub layer; J1: Pielou index of the herb layer; J2: Pielou
index of the shrub layer; * Significant correlation; * *: Highly significant correlation.
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ZER AN T TSI IR SRR A&
P4 B i HOR 5 B AR B CK R 3 8, (AR [R] Kb 2R 2
ARG HEARZFZ B A PR, YURA G R AF
B, TrHE RS AN 55, (e 2k 1 BH A A FR R A
KPR L I BH AR BB 5 DA SR AT AT R
WA 755, BIZEDR S BRI BORT s Y2UbBEAR A G B 2 1R R
B CKA ks, (HBEA H AR O/ B AR B 38 m, F An 44 £r
DS 46 HE B B R, A b o R AR S B R A — P i — B 1
(3 WEASFREE S *, EAJZ 2 REVESRBOM F 5 4 Huk 2 0%
i, BB, &3 MIBRSE AR Soh R EAR, I T A5 4%
AR X 2% R TR AE N A T AR A s YRR B X T AR AR
FER R, MR 7S se R ROBIR AR, R s R
S AR R R R 208 B AR AR R B RO, R
2 FEVE SR B 5 AR BT R R, (HIZ AL B RA R & 4R AL
Fp 42 58 0 3 B0 8 HL I PH ARV PR, B DR D B A )
f SETE RE T LLE R B, SE AR IE NEAT 1 H AR 2 E A P
E/\Jﬂ:i.%HO,AZ].

32 BAANIMAEBEFMEEX TIRBAMERS

E SRR AR M
TR AU BRI A OB KSR A ER T I,

I W5 B V& T B AN T R AR AR . IR AR S 2 R e T
HEV SR AN, T AN 5] B AR DR 2R AT B0 & 0 1 2 i
A6 1 20 L IR S ) R A B R L bR
iz R T S0 BN TR, 8 SO AR 2544 )[R B AR R 34
St K B 2 R A AR PR PRI IR AR A K 5 i - ) 0 2R
FOFE ST e, k1T 51 L3935 3 i AR AL E AR ST,
RN LA E bR 2B VA 2 A MR B2 3T, PR T2
V&) 55 6 B 0T, KT 48 PO B B O 5 R A D K AR R 0 T 3
FURRE B TR IR (AR S0, % b B8R 3 i BAF AL
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