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Growth and Understory Vegetation Characters of Mixed Plantation of Pinus massoniana
and P. elliottii x caribaea and Pure P. massoniana Plantation
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Abstract: In March 2006, 1-year bare-root seedlings of different provenances of Pinus massoniana and P. elliottii x caribaea were planted under
three group on the same slope in State-owned Tianhongling Forest Farm, Cangwu, Guangxi. Stand of pure P. massoniana (Tongmian provenance,
TM), pure P. massoniana (Tugong provenance, TG), mixed TM and P. elliottii x caribaea (MIX) formed 3 groups. In 2018, quadrat investigations
showed that height growth of MIX was significantly higher than that of two pure stands (P < 0.05). There was no significant difference of individual
tree volume between MIX and TM, but obviously higher than that of TG. Growth of P. massoniana was better than that of P. elliottii x caribaea in
the MIX. Shrub layer diversity under MIX had higher values than that under pure stands.
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IR AL AR T S E, TTRASAREEA R MR SR | IRTHAR PR S . R
T TR, i fEBERRARBY AR, TRASHRITR AE L B R TR A ARAE P2 KPR R 3, B i TR
PRI A . BTS00 I FRAA N TA0MR S TRASHRIEAT T LT, S BRI AR b Zh AR A . Mot
MRES K B B35 TAik) ; DRAA 5% Schima superba. Z14fE Castanopsis hystrix 25 & Fhi 1838
MR W, WE IR A AR TR A B Y RS A BRMIRSAK (DREMR-EAR
Cunninghamia lanceolata, 5 E#A-f14# Eucommia ulmoides ., Z5EAA-#AH Liquidambar formosana ) b 252 A4k
MRAEAM BB | AR VTSR S A A HUR & & A PRt SR ) R R4t )
BAMZ (B-A2K ) IR SRR AR TR AT T 25T, (H AR IAARHR SRS A BORR R A k) s i
VIARGE . A4S Pinus elliottii x  P. caribaea sl HiAR P. elliottii SMIEHLLAR P. caribaea A1 ZuFh, ZidiEE
(R IAAZ PP AT L AR P2 g R . A KPR Bl R PSR S A, BT A e W AR T A T ST,
AL 1A B RAR- TR NS TR AR 2 A 12 AR B RARFMEN TR AR5, S0 AA ] srth T ARG B ek
TSR, D DR TR AR B M E I 5%

1 ME5F#*

1.1 XIG R

TREEHUAL TP B IR DXAB N T AR B E A KAtk 16 ARFE, MBEARFRA 111°12 ~ 111°17' E, 23°42
~23°43' N, JREG PG ZEXS M5, FERSEH 21.3C, BFEM A 331d, =10C FEREH 7 029C, FHF%
JKE9 1 503.6 mm, AEPIAHIHEEE R 78%. IRIRX IS AR, HHRLE 482 m ~ 589 m, MIHAREE, WEN
20° ~ 30°, THERACHLIEE, FiMChFBUEY, HEEEAE 1 m Ll b, R ATER RO AR TR, REbobr
FHOFE S RAAMIARFNE . DTS A B DR IS AR, PR R R S RS . WIIAA R SRUE TP
JEABRAMO RN, £ STFE D RAATI T R PSR BERAR B 2T AR AR ] —3H P X )
g 3 B CREHEARZ S 15 hm*) (1, B 2) , HulRE & DR SRR (TG) | AkaFhEaik (TM) |
R (HIREFE) -IBIATRZAR (PM-SI) |, IRZSHBIR 0.52, 1RASTT AR ABEHLAIRIESS (BI: B4TRENLIR
FhELRRAARNEINAS ) o XEARESTH]Y)A 2006 4F 3 H, 1 AEAMMR M REAR, H7OIAS A 30 cm x 40 cm x 30 cm,
FREFEAE A IR ES 0.25 kg, WIMEMRATIE 2 mx 3 m, BEWGES = FEMFELT 2 K, EEHF TR Bk

B 1 Xiemabizek (A) AL (B) (2018 F 1 A4k)

Figure 1 Experimental area (A) and investigation of quadrat (B)
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émXZm

H: TG, TM H PM-S) FEGANIRTAR Sy CHIZLZERAE ) Y b v, THERIARE— 20 m x30 m A7 (BZRHE ) , A7 NHTA A
LB 3N 2mx2m FER (AISERIE ) .
K2 REHEREETE
Figure 2 The schematic diagram of experimental area
1.2 #HiEE
121 AKEHEE 20184 L H, RMHIRL, EFMH w1 HAmEER

Table 1 Stand density in 2018
B b R BCE DT, BT 20 m x 30 m, po A PROYBAES (bk-hm?)
SAMRSIEIT O METT (2) . iR AARE | ik, 1O 1150
BHER. TN R AR, W, o
Mot (PRERHATHRRTTATIVE, KR 10 om; MR - -
[FRRIGE, RIEER 1 mm ), FEHEEIER R RN b it 1488

M (v) B4,
V = 0.714 265 437 x 107 x D187 008 5 09014632
122 MATHE#RAE FEEMEKEEEFT NI AZE 3 NMMEF(2mx2m), it 27 AMEF (K 2),
VAT N RORERE, AR RIS . B PR BES.
1.3 HESH
131 #MuoskEZR  RH Microsoft Excel 2010 #HTHER NRIEE, FIHSHEM: R 4.0.3 KHy a4
HEATARS TB) S FERRA 25 T oAt SR R, 55 Tukey HSD iR T2 B AL AT B 0HHHIN: vip = u +
@i+ By ) +eijrs FHH i RORRET NS AEAREOMINE, o AEIRIIE, al AR, B, () R NS
(YL ) BB, & MRERLIRZE
132 MTHEH LN ZHYFEZME(IV) . Shannon-Wiener ZFEEFE%(H' ) . Simpson £ AEH:38%(D ) .
Pielou $4) 6% (J) FRpE = BEIREL (S) RERE AR L EEMEARAEN 0,
(1) #. BZEZE (IV) .
IV = CRERT SRR + A3 B + A ) /3 x 100%
FEXS SRR = AT PN SEANFRO 35 B ARE T N B A Frh i) S 35 B x 100%
FEXTEREE = AT N SEANFRIOREEAE T N BT Rl it SR 2L x 100%
P = A7 NSRBI EURE 7 BT A FR B B x 100%
(2) YrFhFE AL
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(3) Shannon-Wiener $8%% .

(4) Simpson 5%k :

(5) Pielou Y451 EEFE%L

FadEh, n OAFENAMARECR (R KT 0 M RRBLEEE; S hFEb T Bl AR P, = % ni A
FEHLN AT REC R, N OAREIN B AR

2 HX5pH

21 Mo%EK
ARG Kbk Sy ARSI B A RS AE I B T 2 A R L3R 2, W HE— P B H AR UL 3.

R 2 FEMKDEARSARNER A EREEROZED T
Table 2 ANOVA on tree height, DBH and individual tree volume of different plantations and slope

LD A SR H i E I % ss ¥ F i P fH
Lar s> 2 74.247 62 37.12381 15.41 287¢’
Wi (Hksy) 6 174,073 78 29.012 30 12.04 7.13¢™
Mot s> 2 115.771 63 57.885 81 4.89 0.007 8
Wetr (bkgy) 6 159.379 79 26.563 30 2.24 0.0375
A sy 2 0.029 03 0.014 51 453 0.0112
e (BR5y) 6 0.077 23 0.012 87 4.01 0.006 0
%3 TERHKSHE. MEMMREKSERILE
Table 3 The growth difference on H, D and V among the three plantations
S R /m Jtz/em BB (mPAkt)
TG 11.459+0.513B 14.771£0.113B 0.079+0.005B
™ 11.718+0.875B 15.992+0.939A 0.089+0.016A
PM-SJ M 12.511+0.514Aa 15.614+1.107Ba 0.128+0.020ABa
TRIA 12.057+0.351Aa 14.507+0.584Bb 0.107+0.011ABb

i FFPKREFEREMSHZERREE (P<0.05) , NEFEREFRZMNMFHZREE (P<005) , T,

HI3E 2 BI%0, 3 koI . PRREEKEEEREEER, PR EK S EEREE
5o ZHEWELEUREY (£ 3) , WEMERUIDRA-EIA R A KR, HUCHIRRFHE S R Ak, +
UM S FRAR AR i 22 . MNIARRTE, AR S A AR P M A B 40 0 B 25 5 T L ST S R AR AR
(P <0.05) ML RIA-IEIAMRAM (P <0.05) o fEHARME L, HIRRFMIE D RASAIAK 5 5 A - IR IR A
TewFEESR, (HRT LIRS R (P < 0.05) o X ERA-IRIFATRSSARN TR EL 34T, &
BB EA KR FRREES, (HEFYie E 2R R (P<0.05) , TP EERREE (P<
0.01) , RHRALRAET DRMIVAERESEETRAMAEERE ., I, RIS SRRTEFIME . P
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B BV R E YIRS TR RREA L MRS RARZEAR (£ 3) o A, MO NARBEACRSE, 1Y
Wi FIRERIE Y A 3 MERFEAR AL FAE R E SR B E LR (£ 2) , RBPBAMHS 4
KA w2
22 MNTNEAEMMEZEARK

4 WAL, AERS BARR AR, E TR AR AR AR Z Y, EZEHE 2T T &
EM4:4E Mussaenda pubescens. FHIH#5 Ficus hirta, 7Kfi Schima superba, tA#&# Liquidambar formosana FlI%E
48 Schefflera heptaphylla; FEHIREFPIE D RAAZEAR ) BEARZ b, BEEHEA AT AL 43 ) &8 Uncaria
rhynchophylla., FHH#5 . #FESE . EHSAEHURSET; 7E5RM-IRNPATRASHREARZ Y, EEEHART A5
AR AAE . R, BEMH Ficus esquiroliana, MM AEAIREEELE, Sik L, Em4AE. AKRfr. M AREE
SEAE 3 ANBRG v B H AT AR A p i S A

R4 TEMRSHRTERERYMERE
Table 4 The important value at shrub layer in different plantations

Py PR/ %
I EAA-IRMIPATR AR - TTRIR S EEAALEAR Mt FpiE D AR LR

EM-4:4€ Mussaenda pubescens 72.15 81.89 37.89
A Schima superba 55.63 47.15 21.17
HLIH#4 Ficus hirta 25.08 50.84 54.97
#4522k Schefflera heptaphylla 18.29 2291 45.86
4RLE Aporosa dioica 6.45 5.33 3.05
B35 Toxicodendron succedaneum 7.80 9.10

A 117 Rubus innominatus 15.71 3.05
B Padus buergeriana 10.70 12.57
P54} Melastoma malabathricum 10.70 3.05
111% Rubus corchorifolius 7.90 4.40
R Uncaria rhynchophylla 7.80 68.30
M Ficus esquiroliana 37.50 5.82
$£#4 Smilax china 6.27 5.82
EHE Sarcandra glabra 5.33 6.09
JKA14E Adina pilulifera 7.80 3.05
HIH- B4 Rubus alceaefolius 6.45

#2511 Maesa japonica 5.01

JE#I Salix chaenomeloides 5.01 5.33

WA Liquidambar formosana 25.95

=M Melicope pteleifolia 15.17

JH21-4 Lithocarpus corneus 13.48

[iJ4#% Phoebe bournei 6.68

JE5EM Ehretia acuminata 6.27

ZHPHAS Eurya nitida 5.33

Z1f# Machilus thunbergii 5.82
MiFFTH Capparis acutifolia 5.82
451k Machilus velutina 5.82
JL5 Psychotria asiatica 4.40
FkEEE: Ligularia japonica 3.05

23 MTHEHZHMN
MEEHL N AR R AR R Rt 325 BE 8% . Shannon-Wiener $8%k . Simpson 3841 % Pielou ¥4 e84 (& 3) Sk
F, Hom¥AFEREZES (P > 005) , (HAEAEAGEORE, DEM-BIAIRSHED - E
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AN, {HAE Shannon-Wiener $8%f. Simpson #6840 5% Pielou Y2 a4 F ¥ @ F4lidk, HaAg A EFl 4 5ifp
TR L AN AR ) & GBI AR B B AN A, RIS BY TR AR S Ak o 2

-Slmmmn-\-"iene!'-ﬁ-[ e - simpsondi £ Pielout’) %7 1 4

1.5 q

0.151
3 =3
= 1.0
= b
i 0.10 fct
- e
= =
0.5 1
0.05
0 0 4
A B c
sy

T ARRDRM-IRIIATRIA; B R iR DA C FR 1 TORhETh ARk .
B3 REMSART M S A4

Figure 3  Plant diversity index under different plantations
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3.1 iTig

IRASHAE T alibk, BAES I, WfiiRERa =R B ths. AR, MRS
HEF, 12 AR T A -IR MIAA TR A A R A K i b B8 i T Rl AR AR RPN - SRR 2 AR Ak . R
FEIR AR I RAS B T3 B AR TR PR 25 AR Y, (H P38 Sk AR 5 A K e IS S A M R 0 25
TREESR, XIE—ERE LR T DRI IR SWAE A AR E TR EoTRE A R SHFR
FW, AA-FRIR AT I KRB T A ARAG A1 AR 45 SRR RA AR TR AR e KA A RO (e BEVE . 1R
DA I AR RIS T S R0, (HEIHA A K8 T O RARIS), X AR AIE—8, 12 AR
PATERT S . WA 2 S kb B 35 /N AR R D AR . VU T IR R D AR A KRR . 7ELUE S Hufp
VEIRIG H Fe Pl 01920 R g5 B o [ R T e B T A RRIR R Fh — (R b5 [ S-SP-PM-003-2002) .
M PG LT D RS ( b B S-SP-PM-013-2012 ) I TR | P2l 1 A P,
AW R G AEAH R SEH T AR KR BUEAT T ORIy, S50, HitAhii D Bafe K BRI T 57
FIVRZL AN, e ST T AR RE D AR TR 5 ST b A P

TR A TS RGNS . FUErE . YRR RIRE BT sh S A R RER iRt 25 B P2,
AW S BER TR S S BRI B R E AR, (MRS THEEEDFEEE i
Shannon-Wiener 354, Simpson $8%LLJ% Pielou 321 EEFEEIUANERR EINEE T 2 N DR atiaibk . 248
(L, —LB T IR 5 R R DIt PR A e TR, T ARIR T Hh T R bA - A TR SE AR A 25
(1489 ¥k-hm?) BHE ST 2 AT 24ipkey (1172 Bk-hm?; 1150 #k-hm?) , W0EEEMRIEACE RS, DRM-IE
DIAATRASARAR FAE B A EE S . PR TR, D RARMRITT A 2R Fh TR A AR T RIS 5 it - 39804 34
PVER B, MISGEMR IR 2 RGP0, S —J7H, DRI IR ARG S T SR AR ARG
FRIE, H5SEUERE ST, PR ERANARE T4 AR AR 2 R ROMLRIA A s, R RN
TFYERMZER, AW E T3 s R IR ST TR . BEOr . ARSI A R, FEARSRIIE G o] 2%
RN TIERIARRNRA G . MR EFFLE & SRR . ERREE RS, PRI TR 2 S
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HRgnm K12 [\ H) R A& .
3.2 it

BRI RAA-TRNIPA TR RT3 A AR T A B A i T A T SRR bR, EIREE @M A
TIRASHRA B ARAS B ) R 5 A 2R o AR R S AR AR L ST S AR S A3 BT B A KAl
FEHHR R vY B AR AR R R S A R MR AR g HL X AP B A S R AL R . AR LGSR A DR N TG
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