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Abstract
In order to evaluate the best transformation mode of low-efficiency Pinus massoniana forest in
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Wuling mountain area, Phoebe zhennan was selected as a mixed tree species, three different thin-
ning retention densities were set up, and three Phoebe zhennan mixed modes were set up in each
plot. According to the plant row spacing of 2 m x 3 m, 2 m x 4 m and 2 m x 5 m, the Phoebe zhennan
mixed test was carried out. From the average ground diameter growth, at the 1200 plants per hec-
tare, the Phoebe zhennan growth was the best under the mixed mode of 2 m x 4 m, followed by the
1200 plants per hectare, set to 2 m x 3 m mode, 1500 plants per hectare, set to 2 m x 3 m mode
Phoebe zhennan growth is the worst. From the perspective of average tree height, at 900 plants per
hectare, the average tree height of Phoebe zhennan in the 2 m x 4 m mode is the fastest growing. The
comparison of soil chemical properties showed that the content of nitrogen, phosphorus and potas-
sium increased in the mixed mode, but the change of PH was not obvious. Through the transfor-
mation of the mixed mode of low-efficiency Pinus massoniana forest in Wuling mountain area, in
order to provide scientific transformation methods for low-yield and low-efficiency forests.
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1. 51§

Iy BAR(Pinus massoniana) NFATRHA &I —F TR AR, R E W R 1 XA B ) /9 2 LA 1]
Iy RAREIIALE AR BT b LAy AL, HOARM TR KR, AIEouiGat. @5, NiELr4em
FEMUER R, TR TR G, AR PTSRIORE I, RS I AT SR 0T Al FATERY, AT T
BB BT 93 16 0 24 70 A OR = i 55 o UM AE A2 80 SEAXTT R RHUBE ) WHRE e Ll bk, B a2 dhrh
R ER I —, ETX AR TS AR KNS MR G — B S AR A B R L IR
ARTEMRIB)TE G TI55 . BEAR R AR AR N 55 )

TA KR (Lauraceae) il J& (Phoebe Nees) AT « A SRAGSEA AT IZERR, HATEILSE. B
W7, 2 R RO SRR [2] 0 REACKE BT iRAE BN A, SUBER SO, OISR, AN AN a7y
R E R K S MR [3]o (HMARARENE ok I ARt R 3RS, P A R K
R i i

AR BPR. ) PE ST AR 5 R A S R R ) St i TR AS IR B AT S AR SR AL, AR i AT
o RAAMOE T EREAR RGN T, O 7T S R SRR N DRI AE RO, WHAS SRR,
AR KM A AT IR A%, BRI AR SOE, £ RARIR IR A ME A . A S5 A
TR AEAR, | P SE T JiE B R b 55 AN (5] Rl I R (K0 TR AS S B8 [4]-[9], (AR R 1t IXR AR SRHIE 7T - AT
FUAE L AT I R ATR A WS, R M BOVA R 5%, AT AGEHINIZ D e it izt , iz b
LS ST M IZ D B A @A, 52— AR I RLXT 642 o

2. RIS H*®
2.1. AREXER

e RE, Fmidbs Bkt L R EVE N, ST TE R R, AR AR R 2 KT i A
W S5, AP TT R 1400 22K, B 15.8°C, H3APEILE, HrEK, &k 1600 2K, &
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fIRHFIR 300 2K, HIEUATOHE. sabsdnE.
2.2, R

2022 FAEIERRNEBEEE AR, 75 RRE H A #EA 500~600 m Y5 AL A RUL 30
F[10], ZARHA S 80 4EAR KEREM G RAF N AR, BUBNEARFIMN RILH, Ui B s &
HA R SR E AL B WAEMAKRSS . Wb 332 0 A S5 m 8, xR 5 Rtk
4 1 Bt 3 AR E R AT EE, EHEEEN N EEZ 2mx3ms 2m*x4m, 2mx5m
PIRRAT BETF A AR 2S5, JL BTt 9 MFEHh.

Table 1. Basic overview of test site

= 1. R R AR

Y T 2 A5 B 35 (#k/hm?) 345 (m)
R1 1500 556
R2 1200 592
R3 900 599

2022 FFEXE 2023 FEFNHRIIRIG R T RSB, R IR AN S B AR AL 2 FAE AR R
Wi o IEMCYETF R AT E 5 ML 2 W11, R R A O IR, 2023 4EJR L+ 5 i
JE 1K, 2024 FFEHEFMKEEEL 1 IR X T A% BB FEIFE R E 10m < 10 m FE R 34,
2023 FFJECAN 2024 FEATFETT N BIREARHIAS . B AR LA T I A .

23. HIERES S

2023 FIREFRRZRBEAR ARG, FIFRTII AR 77 OREA RN AR Y 15~30 cm ALK
TR AEREA12]. B R A SER S, A R N P K & &, EANL K, GRP, &£ CH
pH EHE R,

3. ERE5 9
3.1, WAREKRAEEE
RIEAE TR E LR, XA 2 R TR TS O T IR ARSI 38 2 Bis

Table 2. Comparison of Phoebe growth under different mixed modes

% 2. FRIBRZBR THAEKIFRIEL

2023 FEA KRB 2024 A KR
i IRACHEI
SRR (mm) PR E(em)  RAER%)  PEARmm) PR Eem)  RAER(%)

A 536 52.08 96.1 7.84 76.69 84.3
Rl B 5.66 60.16 100 8.48 94.68 94.9

C 5.65 63.71 90 7.16 85.02 90

A 5.81 54.69 100 9.38 78.71 98
R2 B 5.34 58.32 100 9.16 95.02 94.9

C 5.23 55.54 100 8.62 86.78 86.7
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A 4.81 58.43 90.2 7.43 78.04 90.2
R3 B 5.06 52.74 100 7.59 95.81 923
C 5.61 64.52 100 7.91 82.78 83.3

H: AA2mx3m. BA2mx4m. CH2mx5m.

TE T AN R B % BN 1500 #/hm? (R1), M 3 MEKFRFREE & EOURE , AN P A A KR
RIMHEF A B>A>C, PR EEKGURIFTHB>C>A, RAEERERIHET N B >C> A;
M 2023 :~2024 A Jey A AP Y0 i (AR T AR A 0 e, A B 43008 2.48 mm 1 24.61 cm,
B #0700y 2.82 mm A1 34.52 cm, C BT 7070008 1.51 mm A1 21.31 cm, ~FEHIARFI-F- S50 e A0S
ARKAEREIHTF N B > A > Co WHBTHRIKE, RN, FAKHEE A 2 m x4 m (B)IE
TR AR I

TE5 EAAREE 2 N 1200 #/hm? (R2), M 3 NMEKIEREIRIE RS, MAKE AL KRR
DTN A>B>C, P EEKERRAFTNB > C > A, REREHEINHFNA>B>C M
2023 H~2024 F AT R H AR RS0 = A AR KB LR, A BER 43 308 3.57 mm 1 24.02 em,
B #4350y 3.82 mm A1 36.7 cm, C AT 435104 3.39 mm 1 31.24 cm, P EJHARAH NS AL KAB B AL I
HF N B>A>C, P A A KB EIHT A B>C> A, W 3 MEKIRIR SHAEKERE,
R2 B0 R, AHARIRMEE N 2 m x 4 m (B)I VRSB AR R I

155 AN 2 N 900 #k/hm? (R1), M 3 MNMEKIEFREIERAIEORE, AR AL KR
MERIMHET A C>B > A, “FEWMEAKEHRAHAT A B>C > A, REREWEINHTNB>A>C;
M 2023 H:~2024 A JRy A FISE Y0 i (R AR AR KA 1 b Ase, A B 43108 2.62 mm 1 19.61 em,
B B T 434 2.53 mm #143.07 cm, C AU N4070004 2.3 mm #118.26 cm, ~F3 AR AN A KA AZ I
HFHIN A > B > C, PRI @ AKER B AR EML T AL C BMEEA. NEEERIIEIK
F, R3IMWAT, WABRMEEELN2m x4 m B)FHERHEALIE LT

MR A KA M ELAE R, X6 B A bR i B A o B 255 BE A 1200 Fk/hm?, A TR 22 25 i 42 ]
7E 1245 BR/hm? PG OLT, AT X HAR RSP 350 v AR K A LR BLBOIE B[ 13

3.2, TRUEMRSHT
TEANF) 8 P VR AR 3 R L3R A A TR B L an 3% 3 Flias o

Table 3. Soil chemical properties in different mixed modes

3. FRIBRZBR L RUF MR

Gy AN) % (P) HH(K) AN AREEP)  EHEEK)  2BROFE oL I

EE% EE% TE% mg/kg mg/kg mg/kg %
R1-A 0.19 0.039 2.65 163 11.3 109 2.53 391
R1-B 0.14 0.052 2.39 332 20.7 95 5.18 3.90
R1-C 0.23 0.051 2.79 182 9.3 99 2.96 3.91
R2-A 0.22 0.042 2.52 91 8.5 85 3.50 3.66
R2-B 0.14 0.041 2.49 260 17.4 82 5.43 3.66
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R2-C 0.22 0.035 232 215 8.1 85 3.42 3.86
R3-A 0.14 0.039 2.47 124 39 80 2.01 3.81
R3-B 0.25 0.042 2.39 182 8.0 91 3.96 3.71
R3-C 0.18 0.042 2.56 234 7.1 106 2.92 3.68

RO 0.13 0.041 2.45 137 33 85 1.91 3.61

Tz RO L BRI AT A .

Wik 3, ATCUE S R LG, TRASRENR AR (ORI EN) B = A AT T, Hh B IRACHR
R 3 Py A Ok 3 A (C) & &= I R i T AR . S A [ 28 — ok 33t A 1 1) 38 3R 7
G, 10 FRET (O IRAD I e R IR, BP)SEHRIRIK, A0S =/ A ER 1 Zbrdin)
X R1-B S MK S EF B, @8 S ERAEGEK I Sbrfifd R1-A. R3-C R, HARB
RS EIA B E K IV b, BEN)SESGEZK 0 Bbsue L ERAa 6 F, Hah 3 AR A E X
I Bh51E, R o B R2A BERAMIABIE 5 I Jbrt A UL o I PHAERE, AR R L5
SR, S RBRIALLEOC T AR N AN L SRR I B AR AR K s ORI 7L, RBRAR MRS, MU
TERR M EAKEF[14], AL T35 PH EHZERAWHE, AFEFEERMASEKEZRANHE, (H2RERL
B QAT LA PH A RS G BT .

4. 7ig

AR I I B T AR AR 5 AR A TR A J e A A K15 0 RS VR A2 A5 T ) 438 B o) R SR L
PR ITRACHE A AR R, A A DR B % FE T 1 B FE A UMK ANA [R] 25 BE AR AT AS s ER AR AR ORI
AR EHA — I ES . (T RS A — @M RRE: s R AR =% g iy g,
FE MR — R A S AR, W IE MRS A R AR AR KA A B s G R, A
HE AN A PR s SR R B, W ISR R T R . S R TR AR S s A K
RGURIE I - et o, RS AT B RN E BT AR R . B RS S AN (AR IR 2 R
Sfabr, W A R N TR A B A S S SRR RN

TS ARG A — B AT, — X2l FEIE TS MM TE BSOS, B
B AR Y 2 A 22 R [ 15]s i 0 Rl AR IX FhES 5t A SR B A I8 F A, B9 I E8 53 A i 45
SEHLARARANME () BT =Rl IR A AR RIZ AP 1B o R 458, OB R AR AR IA R

5. &

ARG AE T AN IR R IR R AR A, o 28 b AR I i3 HEAR B3 AN [ 16 5 R AA PR 25 B (1500 #k/hm?2, 1200
R/hm2. 900 ti/hm?), SRJGHIEANE ()% BEAE SRR PRI MAQC m x 3 my 2m x4 m. 2 m x5 m),
ZiRWMT:

1) X T RIAKIEM S RO, 78 3 FPAS IR OR B8 2 BE (1 5 R AA AR, BIDURIARIE % B 2 m < 4
m B RIUVEDUELT ;s IR AR AR K B IR B AR 25 B 900 MR/hm?, F A FEAE %5 N 2 m x 4 m B
R NEK.

2) X TRIACF AR KA I, LS AR B 2 B2 1200 #/hm?. T ARG FE N 2 m = 3 m I3
PR, DAEJRAAOR B B 1500 BR/hm? . MIACKAEZ N 2 m x 5 m B RIE % PR ARMRT A K
MR D RANE E N 1200 #/hm?, FEARFRAEZ N 2 m x 4 m BRI R K.
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3) AT, BT AR ER T, I R Y SN E AT e R, (HR R T DA 2R
WY, KIS RN EEE A BT Rk, (ER A DB e e, 4 R3-A BN 1k
(P)F B R RO (K) A2 T PR A5 L o

E&WE

Bt 2022 SERME IFRIFA ST <R X BRMARMA SR, 5 REM%EN TARTRIRA
B AR (D20220008).
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