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Abstract

This article conducted a study on two cultivation techniques: pure and mixed forests of Magnolia
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officinalis subsp. Biloba. The analysis results showed that the mixed cultivation performance was bet-
ter in the two cultivation modes, with a reasonable mixing ratio of five Pinus massoniana to five Mag-
nolia, while fir and Magnolia officinalis subsp. biloba is less effective. The average breast diameter data
of Magnolia officinalis subsp. biloba was better than those in pure forest mode, and the average breast
diameter was increased by 1.91% compared with that of pure forest cultivation. The average tree
height of mixed Magnolia is 91.33% higher than that of pure forest planting, and the interspecies re-
lationship of mixed forest was more moderate, so the average tree height data could perform better.
Under the influence of average breast diameter and average tree height data, the single standing tim-
ber volume of Magnolia officinalis subsp. biloba in mixed cultivation was 145.16% higher than that of
pure forest. The average height and average breast diameter of Magnolia officinalis subsp. biloba was
significantly different from those of different sites, and plots with good site conditions were very fa-
vorable to the height, breast diameter, and volume growth of Magnolia officinalis subsp. biloba.
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1. 518

[u]rH 5 #h(Magnolia officinalis Rehd. et Wils. subsp biloba (Rehd. et Wils.)) A 2= BlA > J@#E4, 4T
gk 300~1400 m AR L] [2]0 TUTRH JEEAR 2 TR R R A FRAC A2 F AR M, [ 5K ) B s R B AR A,
HA BT Z ANE.

[t JE AN — P IR N, AT DO 7 A AR 24 3] DRI, T JEL AN s A X ) e 48 A
AR BT T B A R R A SR S A SC B AR IE I 2 A AN (R R AR R T i B AR R (R4
K As ARSI IS, SRS M EAMNREE HOR R R, AR TR T M E AR A S K
W, RKHEARHE IR S

2. MRI57%
2.1, RS

IR LRI O TV E A Y fe e v, AP SRR VPE R IR, HUERAL B A TIb4h 26°78', R4 116°55),
JE AT 2R R, AEFEKER 1669 mm, P8R 18°C, M i 38°C, MImKIR-7C, JoFEIH 287d,
THORIR IR . P IR TR, R 5% 95.2%. AR 262 B, 4K 300~600 m. b
P e, NN, WAL, SnEE s, RIERA R, T HEE ) 60 cm.

2.2. IR

B A 36 FH B i 7 B TUT SR N AR ARy (15 5 S ZE I FEARAE 0.8cm BLE, ¥mifE 0.6
m DL e A RAR

2.3. Rt
Bk R I BEAL X A8 e [4], B4 5 MK, 3Nk, 3RER, ulle mirp i aH 14X
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A, P2 AKX, HAXHAALE 5 /NX5].
2.4, WWFE

AR EL G FHEA AR R R, BRATEE 2mx 2 m, IRZSHR VI JEANIRE A . T EAAHEATATOIR
IRACRIE, FRATEE N 2 m x 2 m, JRACHLG) 10 A, 5 A2 54h. 842 2 4b. 5 5 5 4b. 8 T 2 £b, K E
201342 A

TE S LR BRI Hh P 124738 WA b 7 s PR T A AR AR K BB AR AR, TR A iRttt <7 3 PR 7
W IR B MR PO, L R EAUK R RSO, REEIMROR A K e bR B HE A% (cm)
PE(m), A R RO C S RAT IR, MR DAARRAT S R R AR AR Bt

3. H/REHH

FE R —hR G bR EEAR R . DR BB AR B T, ST U AN N TARFEAS [R] SZ A5 R A4
KRBT T A AR . MRFEE 1 ROBEE v LUK, 78 T SR A e f PR o, [MIeH AR L AR
IR R KB AT A KR RIFHPRES, PR &IEE] T 6.24 m; TAE_ B3R IESR AR 3R
g, M EAN N TARRE R BN AL, ~FRIR RO 4.17 mo AS[RIEC ) B SR 0 A2 45 2 e A2 11
HEANN TR AR A BRI, GRS e R R BOAEE T, M JE AN AR AR T
B3, ~FEfeis ) 1 7.04 cm; MIAEIESBOAEE T, FEIME0CN 5.62 cm. 7R PR, 1]
AN AR AE R EE AR . AN, BEAE SR G AT SR T, T JE AR N AR A K
PR B, S WA R N R AT
Table 1. Cultivation experiments of Magnolia officinalis subsp. biloba plantations under different site conditions (unit: cm,

m, mé, hm=)

& 1. TEZHEHTMHEMATREBIZREEEAM: cme me md hm-?)

FRiE AR R R oK

H5  #khm?  fkhm?

WEkim WA B BUES Mmoo JgfR/em BRA A /M3 BRI m3-hm2

1 2640 1620 330 TH M 11 7.1 7.3 0.0142 23.00
2 2640 1650 470 ¥ d 25 4.6 5.1 0.0043 7.09
3 2640 1620 390 T R 23 5.9 6.4 0.0076 12.31
4 2640 1635 415 i T 13 4.7 5.7 0.0043 7.03
5 2640 1655 310 T 26 42 6.9 0.0061 10.09
6 2640 1650 325 T e 24 6.6 7.2 0.0122 20.13
7 2640 1635 335 T PR 22 6.9 6.7 0.0091 14.87
8 2640 1620 400 CIE7 SN 20 5.6 5.4 0.0054 8.74
9 2640 1635 430 i R 23 4.1 5.3 0.0043 7.03
10 2360 1340 500 o ] 13 3.9 5.0 0.0032 4.28
11 2360 1360 495 e’ 21 3.6 5.3 0.0032 4.35
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12 2360 1355 350 TH o 27 6.2 7.1 0.0122 16.53
13 2360 1345 420 i PR 28 7.6 5.2 0.0075 10.08
14 2360 1325 395 Sab S ] 11 5.3 6.3 0.0076 10.07
15 2360 1320 480 E¥ K 16 4.4 5.3 0.0043 5.67
16 2360 1335 482 ¥ de 19 4.3 7.4 0.0082 10.94
17 2360 1350 425 A S ] 24 6.0 5.9 0.0064 8.64
18 2360 1355 435 i 7 17 6.8 5.5 0.0064 8.67

3.1 BUERESEES T

2023 4 12 AJT M JEAMA A KARDU R A o X316 A I AT A R, e LR 44
e, 6 E ARG /NX A M RN AR, E SR 1.3 m AR AE A AR . BB RN 5 R
B PR A GEIRRIGE T E R W 20 R/ DX SR04 W 3 B BEAT SR R T7 220 #, 45 R L
% 3.

Table 2. Statistics of growth of forest stands under different treatments (unit: cm, m)
= 2. TEAEBHRSERKEL T (EAL: cmy m)

Z Il \
BBl 5y (L] e B A AR By A
4 % / = / = z 2
4R faftem)  AEm) MM fRem)  BEm)  BfEem)  WEim)
300~350 7.6 6.2 0.0122
10 #h
350~450 6.9 5.4 0.0076
YN
400~500 45 4.8 0.0054
300~350 7.8 5.8 0.0102 4.4 8.6
itii,ﬁ 350~450 7.3 4.6 0.0082 9.3 8.0
iR
400~500 5.6 4.0 0.0043 7.8 7.1
300~350 7.2 5.0 0.0102 9.4 8.1
8 12 2 #b
LR 350~450 7.0 4.8 0.0082 8.7 7.3
400~500 5.0 4.3 0.0043 7.2 6.4
300~350 8.2 7.0 0.0184 8.6 7.8
iﬁf) )il: 350~450 7.8 6.2 0.0122 8.4 7.5
1T TRAS
400~500 6.8 5.6 0.0076 7.8 6.7
300~350 8.3 6.3 0.0158 8.0 7.4
8 5 2 fb
EE 350~450 8.3 6.1 0.0158 7.5 6.8
400~500 7.0 5.3 0.0102 7.0 6.0
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Table 3. Results of variance analysis of growth traits (unit: cm, m)
3 ERKMRBESER(ERLM: cmy m)

. [ i JE A YEZN 5
7 ZERYR

fgizlem  WE/m  MEZEW®w F fR/lem  WE/m F  B&lcm  #E/m F
TR LA 7.15" 8.9 4.95™ 4 48.94™ 2.8 1 26.80™ 38.5™ 1

SRS 82.16™ 49.2* 8.72™ 2 43.46™ 20.5" 2 10.38™ 27.2" 2
T HAEH 7.14™ 16.0" 11.66™ 8 13.26™ 2.3 2 11.28™  79.5™ 2
e TRIRERBFIKCE, CRRE BN E R KT,

WAL RGHRY, 16 5 FORFERF AR, U EANES R 2 — @ 2 . R,
i JEAMECE A 7.0 cm, EACFIIMEA 8 B 2 kb, dAE] 7.9 cm, JEAERMFTE KR
112.9%, 72 10 #h4litk. 812 2 Lh1f] 123.4%, & 5125 51 114.5%, &5 5 5 FM 103.9%; 8 £2 2 b,
10 A bR M RN B ARAR T, BB/, MFE 3 ATLLETS R

F=715>F ) =4.01

0.01(4,30

TER—FHBAC LIRSy 2 18], U RN AR AR K B e BB 2R . R 300~350 m.
350~450 m, [l mad, HEAER I, 8 B 24 >5 554 >542 54 > 104 >842 2 kb, Ui
[ B AN S D R AATR A, D REAARI LB, I A AR A KA R R M RN S AL R IR
22, BARHGIAEARKR, 0EAmEm EA L K. R 400~500 m, 3 hdbdl, Bihife Bk
i, 8 24 >5 554 >54 54 > 8422 #h > 10 kb, VLA HISAAEZE IR, MM EFNS 2
AR DRINERS, HPRE IR EAM OB AEK . b, BEED BB, (d(ER A E.
TERAZALLBIIG I, fEdE ST . & 3 77 2 brgh R

F=8216>F =5.49

0.01(2,30)

ANTE) SE M 2% A0 M P JERR A 2K AR R TR I B S 25 PR 22 SR KT, U JEE AR ST b 5 72 S S R Al
NBUK. WAE 2 ATRAE Y, FEANRNRAS B AT SL b S5 A 52 AR L
F=714>F =3.17

0.01(8,30)
[yt R AN AR A AR B B 22 R K. BRI, EANRIRISIHISE R, Nk EEA R RR A ELB .
3.2. MAREKBEERES T

3.2.1. MHEHEEEKEELR

1) gipkiEE KT

w1 pR, JEANEAR AR AR K B R RIS BRI, AR KSR E HIERK 325 m /&
Fi, 400 m B FFUA R BE, 350~450 m BHE R F%; EAMAEAR (R4 254 K B AR ik 300 m I iE AP T, 1E
MR 400 m BF IS A, AEKE R TREEE . AT IRIEWAS 782 M8 7R3 00], NMAEEWE S 3~4 4t
ITHRE AR, MK ERIHRE, (CHEMWARLE S R0 B A K.

2) IR A K BT

M 1w %0, 54254, 8422 4b. 555 fh 8 T 2 MBS MRIIINAE K BB SRR “SBTH)E
BE” ke, OKE Y R BLER R 300~350 m A AT, g4k 400 m B A KR IR OB N EE, WA R
&KE, 5554 >8 5 24 >542 54k, 5 FRAHEA TR T I A K B i KAE 34 HBLE K 325 m
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Jidis ISR KRR K R OB, TR, 6F 3~4 4RIEAT 1 WCE KR, Hfp AL &
S, ARHEMOR IE R K. 5 T 5 FMEHGR 330 m IF I 7.8 em, FoR TR A 8 1 2 b,
(LN 7.2 cm, 5 T4 5 FRA R AT REL 8 45 2 AN 0.6 om. % 2 sPS A TR J5 2 4445

F=48.94>F =8.29

0.01(1,18)

812 2 #h5 542 5 kb 2 Mbk > Z ), MARMEAERKAFAE LA B ZE R . [/ — LA AN R A
BRIy, ARERMRERK ERAAEPRNZER, WA S 54 >81 24,

104k —@—5H254h 8tz24h —@— 5554k 824k

o~
* \
7_

4% /cm

I 1
300-350 350-450 400-500
3Kk /m
Figure 1. Comparison of the growth at breast diameter between mixed forests and pure forests

1 RRMEEMHREEKEXT

GEEE 2 TTEIAEREY], EARKIMARA KAEA FTRAS LGRS 6 A s HAR ) b, s BI)
BEEFRIKF .
3.2.2. MM EiMYEEKE ST

1) SbRR A KB

HIE1 2 AT, SRR 2 s B 22, (HEVR AR IR BT PRI, HORE HBLEREIR 300
m~350 m /Ay, SRS TR, JRFEHEK 350 m A R R .. Rk 300 m~400 m Ak AR E R IR AR,
FEIFIR 400 m B ARXT T FEECH T2

2) RAHB KR T

et JE AN i AR BRI 7K P2 5.4 me AAEE 2 ATLUE Y, AR i 2L R S VR A2 EL A8 g T e S
W R KAFEZER: 5554 >85 2 4h >10 4 >5 4254 >842 2 fb. HZESHTER:

F =9.40> Fyp s =472

0.01(3,24

5 FofbA 5[] [T JEEAMARS 5 2R A 22 S iR B AR I S /KT o B RR A TR A A R T M S e A G, B BEE 5
FRAMCBIRIE I, XML A IS s . AR AR, A 5 5 54h >8 5 24k >10
Ft >5 54 >8 5 24k, HEMHTERN:
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F =48.27>F

0.01(4,30

)= 4.72

ZESFIE RN RZEZ KT W 2 TrZ2 o3 AT SR TR, AN [R)R A2 EU AN 37 4 o i S8 8 1) A2 T A IR T
JEAM FE R IR, TR B TR KT

10
10Fh —@— 51Z54h stiofh —o— 55 5hh 85524k

T —
41 <\*\\\\\\\ﬂ

= /m
W N
1 1

T T
300-350 350-450 400-500
4R /m
Figure 2. Comparison of tree height growth between mixed forests and pure forests
B 2. BRXMESEMRESEKEXLE

3.2.3. MHEMAREKES T

1) MR KR T

MR 3 EAAMRAIM BUEFE KB AT UG 1, RS WA TR MK, ik 7E 300~350
m SURI R IR B 2, SRR E SRR GE R, REEWEE 3 FHT 1 L E
TR i AL

2) IRZHMAVEK B AT

ME 3TN, 5425 b, 842 2 4b. 5T 54, 8 T 2 hb 4 FRACHL N EAMA A K & th 2Bt i
RIAIE, HAR AW FTAE, {ER 350 m if, 55 5 4h >8 B 2 fb >8 42 2 b, HTHlIREUR,
SEM AT, AR AR IRGE: IR 400 m AEKE TR RE, BEBIBEE IR N, RIS R TR
HITES, X GA LR EYIE, T EAE SRR N SR A AR AL, CRUEA A R4 78 2
e TR

4. FHig 548
4.1. Wi

BRI SR REAT RN MR AN FR A5 8], IO 78 20 MU BIAE MR 1R S 3t 25 AN TR] (0 e 3
Prifa iIFRar KB JIREE, (EHEIRMMARA6], ARG AR X M EANMEARA B E 7] A
WETE T SRR, A FRRER S MR AR ROR DA F, RSSO A KB mEOR, [Mi &
FMEKERABRMS, SATARIBIRE R, E 2R TR R SE SR80, RER T BB 2
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1G5, LRI AN BEPRATA S 78 R A, Py AT JEEAN G AR RO BU AL o ASHIT FE rh IR S AR 0 e
JEAMERBIREMEOR, [M JEAN P24 B SRR AR RO BRI, FEAE 7 skrh, B STk
FLEFEAT Fevr, WARSE 8 E IR

10kt —@— 54%54h 824k —@— 514 54h 82k
0.020 -
0.015
£
1z 0.010 +
0.005 -
0.000 : T T
300-350 350-450 400-500
1R /m

Figure 3. Comparison of volume growth between mixed forests and pure forests

3. BREMEAMMIREKEXTLL

4.2. &g

A U JE AR > BEAT A . SREEMAR IR AEAR Bl IR Bt A B LE P24, AE X Hids
ST IR it _E A A TR A AR RS 3 ot JEE AN ) 2R R BT

AW T RAEL W], PIRTRSEE AR, TRACERI Em RPUE o FLMH AR SR RA ARSI LA 6
Iy 5 FNECN A, AL G M B AN AT R R AL . TR T M JE AN P 2 A2 et 0 T 20k,
P AR )PS5 AR 0 1.929%; £E M SR 2 im 2ot R L_E VR A LEAE MR = 91.33%, HIRASAHR
Tl 1) 5% ARG TSRS ) 5C R BENZERT, DR PS8 I e i B R B BE 0T s 6 P38 RIS 3 B s 4
PRI T, TR AR E BT JE AR BAR S A BN T- 40 MK 57 145.16%. ARSKIA 175 LETE M JE AN 4=
SPEEAIGEIR R R, 2kt AT RPER AR, Dy AN R AT R A A HY R A TRk

E&UH

VL9 08 T RSB P TI B % Bh(5 H 405 . GJJ2205403); VL P44 Mok FAk b R G137 350 H % 1)
(TH%S: QL (2023) 35).
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