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Abstract
To enhance resource productivity, stand stability, and overall economic benefits of fast-growing
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high-yield forests while addressing the “extensive management and efficiency imbalance” issues in
traditional cultivation models, this study focuses on typical fast-growing tree species in Sichuan
Basin and its surrounding hilly areas—conifers (Masson pine, Chinese cypress, and Chinese fir) and
broadleaf trees (Alder and Eucalyptus urophylla x E. grandis). Through controlled experiments and
systematic monitoring, we optimized cultivation techniques and quantified growth patterns. Results
demonstrate that the improved intensive cultivation method increased the annual growth volume
of Masson pine by 16.5% and extended the fast-growing period of Alder by ten months. Significant
growth differences were observed across species: Masson pine reached peak height (1.72 m), diam-
eter at breast height (1.82 cm), and timber volume (0.0072 m3 per tree) in the 9th, 8th, and 11th
year, with a rotation period of 20~22 years; Alder showed corresponding peaks at the 5th year (2.05
m), 4th year (2.20 cm), and 6th year (0.0105 m3 per tree), with an optimized rotation period of
10~12 years. Chinese cypress, Chinese fir, and Eucalyptus urophylla x E. grandis also identified their
respective growth stages and optimal cultivation strategies. This study establishes a multi-species
optimized cultivation technology system for fast-growing high-yield forests adapted to Sichuan re-
gion, providing scientific evidence for efficient management of local timber plantations.
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WA FE P MORARLE H AR A AL 2 LU SRR X, AR AP /KPR s b L, i
FEATGHME AR AN RY, SRR ERAZLE, RENVEAEBE N 8] A B AR, JFREE R A
TR AR NIRE AN 2 R FAR RIAZ DA, LT PR 2 E N AP P & JboR
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LUt EARAMUATR BN, FMEMITRZ 0 R AT HEIRL, 250 .
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GAVE R L “ AR e ARl MG “ 2 ERAONE SRR O BEEAHEN, 8 S sh R
PRI A A S RGUE AR . 2 BRI S R Ra . HIR A KIE DY 1A Sk 5 32k AF
TR E BRI AT R e A, B ARSI T R IR AR, AT AT [6]; M4
KA A (I ) B Rl A0S, (HRR G K XA B A L TE AR A N AR AR« AN A st 47 e
AR T TR E A X BRE IR, IS8 9 BFAA B AR SE I, SN G T RS S R R R S A S
DX B 3 BT o AR b A A7 2 1)
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ZRAEINA “ FRIERC” 5 M RE” PIANERL R, B A R ORI — T, mgREAR
MR 2GS, EFATREM . BRI MM . KA GRS, R 2
ZIouiiR, PR REECAEA FIRGEFIM A, 05 BRI SER(T M) RRM . AR 44
SRR EHIAHIEEC: 51— J7 i, B RAAR LS etz HER LR ES BRRE, il
ARG T 2RI ST, TSR PRREEM RS, W IEE AR S5 DAL AR R R A,
RIHFI PURREST, DREEAR D 1847

3. RGBSR E
3.1. RXIEHbEER

AHIE FEARIE HAL T DU 1] 48 T8 AR = 7 AR R = (X —— 8 B T R VB R 4R BH T = 6 ELCRE IR S R A
PRIE X)) 5 B R AR B X (B A PR X)), P I5 D B e S AR R RS AR X, ST AR, R A
WHE K.

THERE ~ 2 A THAR ol B R AR 6 X D )1 st o S A MR S X, FE 3R 16.0°C~17.0°C, K
& 900~1000 22K, JoFE HH 270~290 K, HIERAUG LA 1 I3, AHLUR S & 1.5%~2.0%, pH i 5.5~7.0,
FIRERE >50 HEK, #R 400~600 K, NP1 b g R SR, QRN £ AR, DR, #
K, ERDEM. A, ZA. BAKEERK.

B AR Fb 56 X DY )1 e R 2% b T IAGHE R 2R US (E, SRR3R 18.0°C~18.5°C, HERFIKE
1100~1200 22K, Jofa#i 340 RLLE, TEERAUHVIUA R ERRIE, 208, LERE. HKRE, pH
{8 5.0~6.5, 4K 300~500 K, RV GIFEMZ(RER)BES X, @i HAEL R F ik
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BRGNS, e >25 oK, HifR >0.4 EOK, FhroRUE T UU )14 AR R

Sty MR 2 AR, W >50 EK, MR >0.6 K, EAARHMMENR; AN 2 FARS
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33. fiRG=E

3.3.1. iREigit

KHABEHLX H T, MRS s XA 5 “AREEXTRA)” ,
W3 WEE, HEHIHAN 20 m x 30 m (600 m?), [XAAEE 5 m Zahalr LRI bR . Frd brdE
e LRI A, BRI, LR e IR RIS R AR G w2, AR R

BENAGE AR : MR X, S it s T AR T, FIH BELECR R A3 20 5 0 i 20 i
(s VO 17 o N v VAN - B S0 3 e o

HRERE . ARYEW A EY) E R e I R, AR A E I, SHRAARH K. SRR
AFRAH IR RS BE 1111 Bi/hm? 3 m x 3 m), 3 8 FFEifk A 700 #/hm?; X HEZHWIHEE B 1667 Hi/hm? (2 m
x3m); FEAARMIFRAVIEZE 1667 #/hm?> (2 mx3m), 2 4 FHAKE 1000 H/hm?; X HRAYIEZFE 2500
PR/hm? 2 m x 2 m); IR, A, ESE EREE G ESHRAN . BEEeERILE 1.

Table 1. Differences in cultivation measures between treatment groups and control group for various tree species

F 1L BWAAIRE SN RAREERES

BHRT ALERLA (AL EEA) XFHRAH (e R
i JOREEH, RS IERCH R, F7UGAEY AL 0.1 kg SE— A% 50 cm x 50 cm x 40 cm, JEAEYIH AR
KAEREEL  DNEHEER, REHEE R ToRERE, &R AR 0.3 kg/7, TEIBAE
b2 g ﬁgg I3 AERHEEE 2 1K, 45 ERAE IR, & Eg)ﬁ 12 FEFELE 2K, BIF LXK, T

PRERE W+ EWBTE N E, ERTR DA ZEBT IR (i BE AR 24 L A )

e R TR I (A FRE AR, B EELE 5 AT RN, B OREERE IS S AT L.

3.3.2. MEEKFSFHZE

AKSERR: BAE 10 ANEREOUEAT . BEEER); SEEE 3 MARHEARIA T TN,
ORI L AMBIZE) (LY/T1708~2008).

FIEIERF: FFEIEIATREE 0~20 cm. 20~40 cm. 40~60 cm LERES, WEAHURE. 4 N, £ P.

KM RAEFEEKEZ =V, — Vo) 5 TPEKEWM, = V)T, S ihEss fie S
JRIAES .

DOI: 10.12677/wjf.2026.151029 241 MRl 7


https://doi.org/10.12677/wjf.2026.151029

ED

FARAL TR, A SPSS26.0 BMEHEAT B S VERM IRt 0 0, a=0.05), Wftg: EARE I SR TE.
4. BERE D
4.1. IEEFEARMAT SR FE KR

2ol 5 EEE, SMACHEAGUE B R, B4, MR RKREREE S TXIRAESET),
AT AP A W R, B R R

4.1.1. $HHIEWFEACIBIRRTEL

TR EA 5 SEAF M R 512 m, B IRZH(4.53 m)iR & 13.0%; 042 6.85 cm, BN IR
(6.02 cm)$EfE 13.8%; “FHIMAR 0.0195 m¥/fk, BXTIEZ10.0167 m¥/FR)IER 16.5%, MBELAKREIE
21.67 m*/hm?, &ZE LT X HEZH(18.56 m¥/hm?).

FAARAEFRLH 5 AP0y 4.35 m, B0 HRAASE R 11.2%; “FYIME 5.78 cm, B AR &1 13.5%:
PR 0.0158 m¥/#k, BATHRASE R 15.9%, HIFEOCACHEAR R385 T AH B 18, 4710 Boid S 5500 i
HAEHEIRT .

FEARAIRA 5 G LE PR R 6.40 m, B HREASR &1 14.0%; P4 8.05 cm, Bk HRZAIR ) 16.2%;
SEIIMFL 0.0275 m/bk, B HRASE R 19.8%, [FIRFERA “feINFRHL + WiZEEEE” HoR, THEA LR
ERERART 12 NE S A, BT RHEE.

4.1.2. FEMHISHFPECIEFRXTEL

FAARALFRLE 5 FA M 7.65 m, B IRA1(6.55 m)$E T 16.8%;: “THIMI4% 9.42 cm, Bt B4 (7.75
ecm)$E i 21.5%; “FEIAFL 0.0382 m¥/Fk, #EXFIEZH(0.0284 m¥/kk)HEE 34.5%, MFERIEKEIX 63.67
m*/hm?, ZCEDNHZH(47.33 m3/hm?), HPRASHE, RO S R AR FR B0 I RIS 62%.

EF AR 5 FA T E 8.80 m, FEXTHELL(7.58 m)¥EE 16.1%; “FHHME 10.25 cm, x4
(8.40 c) i 1F1 22.0%; ~FIIFFL 0.0450 m¥/#k, Bt HEZ(0.0335 m¥/Hk) 3 F 34.3%, INEMTPEEILA L.

i b, AR BRI “REHEKIE. Blmifh. SOBiis” S, A 00EE TR E K st
SEREFM, RERI TAERKEER, NN, PRI B EE T .

4.2. BWMEKRR S0

. R, MBUEEEKE S TARKENZSIASRN, BH 7SR AR, T
KB IEIE T AR AR .

42.1. GEMBEKAE

LRMAEKEI TP - IR - JEIAZEE” MR, BARAKEIEWT:

WAt WEEeAKER RMERIESE 9 4, 15 1.72m: FHAEKERKEHIE 9~14 4, N
1.40~1.52 m; 2 12 4E0), EFAE KR ML S FHAKEMEHEE, WEEEAKENTFEKE,

MR E K B AR K B H A RS 8 4F, 1A 1.82 cm; “PIAEKERNEHILE 8~13 4,
N 1.38~1.50 cm; 2B 11 4EBf, PHZAHIZRMIZE, R E Tadt, fFaErm A Katt.

MBAEK: MBEFEAKER KEBIIES 114, 15 0.0072 m¥/Fk; “FAEKRFERE NS L
Tt 15 S JEtEIREaLE, 5 17 S i il

SEEKME, SREMAEKIEBXS A 1~6 FANKBR EiEFELEKE 090~1.20 m, Mz
1.00~1.30 m, MR RENZ); 7~14 FRAEAEIACE eI E K &R, MAREFEAEKE 0.005~0.008 m3/Hk);
15~22 il A SHCE KR, MR B TR S5 B0 ot (2 17 495 T2 BUAESR, e fe ik
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4.2.2. RAREKME

REAAE Rl A A, 2B JE R T b, AR 2RI “ AR R - o IR AR - S5 PR IR AT
HARGT

WEEK: MEEEAEKER KA RIS 56, 1£2.05 m; FEAEKERKEBDE S~8F, N
1.75~1.88 m; 2% 7 4FW), PZRHIZAHZE, MEiEFAKE %,

K MAEFEKERAKEHIAES 446, X 220em; FHEKERKEEBIE 4~8 /£, N
1.70~1.90 cm; 25 6 FFIF, WSEHIEARRS, mfE s MK

MK : MBUEFAKERNEH IS 6 45, 15 0.0105 m¥/fk; “FIEKE 8 (F 5 MIEHL%E,
9 AER R 2% it 2k i

FAARAE KB BRI N 13 NI R AR K 1.20~1.55 m, F4% 1.50~1.80 cm, LLE 74
KNF): 4~8 A abr A KIEEE S, MBI REIY); 9~12 T BAHAE KRR, M
FUEF N, SRR 9 F)SL4uM . MEMTTAFER, Hieitdih 10~12 .

4.2.3. HAbFEACHEZOFE

FiA: WEREFEAKEIGMEEPIES 10 45(1.65 m), MFEEHIIAES 9 4(1.70 cm), AMAIEE H
BUAESE 12 £F(0.0065 m*/Fk); A KB BN 1~7 SE4IRI, 8~15 4FIHAEIA . 16~25 4RI i, A0k 22~25
ECB B R, ATREE KAEM)-.

AR WEDESEAE KRG H RS 7 45(1.95m), MR HBLTESE 6 4E(2.10 cm), ARG (E H 3
TEZE 9 45(0.0092 m/#k)s ALK BN 1~5 SEGIMIN. 6~12 Sl A . 13~18 SFEUT R, A0k 15~18
4, HEFZFERER 2~3 .

Eiti: WEEsEsKEEEEIIES 4 F£(2.25m), WREEHIIES 3 F(2.40 cm), A UG H I
TEEE 5 4E(0.0120 m/Hk)s EKITBEN 1~3 4. 4~8 SEHAERT . 9~12 ST ey, A% 8~10 4F
R Tl R AR ) o

4.3. SHMEEF=HRUIETRRERAE

HT AWK RS RIS R, Ba OrMukss. RAEE. SR, KIEEE, HRFEpE”
TR, MRIERCA R A B BoR IR R, BARARWT

4.3.1. A HEFSEMGEL

AR AR Tl A P 2 R R VT O M A%, BRI S “ HIRe R ™ 5 “ iR s ” -

RS DREME M X 800 m LI R, 12 > 40 cm ERYE. TR L1, MIAIESS %
b X AR I IR 400~1200 my BASE. PP R0UR iR e, A% )RR 60 cm
x 60 cm x 40 cm, 17K 50 cm x 50 cm x 40 cm, 27K 70 cm x 70 cm x 50 cm, &7 GRMEAEYI AL 0.1 kg +
JEAAHLAE 1 kgo

FEI 2 ROK B, A MR S 83 TR, LEIRIEAL: A A #E 2% A 74 R 4R 600 m
PAF. BEXEH. EEE. HKRIFF b, BHIRE: F8K 70 cm x 70 cm x 50 cm,  EA% 60 cm x 60
cm x 50 cm, BIGRMEAEYIEE 0.1 kg + AHLLHLEIRAE 0.5 kg.

43.2. RMEFESHHEIES
AR AR R R R R, SR 0 BT AR &
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B2 GREMA | FARRBRE (S =25 cm, 2 >0.4 cm); FIARH 2 FARBE R >50 cm,
42 > 0.6 cm); A 2 FEAERBE(HE > 55 com, MR > 0.9 cm), B HHEHNRIEEE, WM FHE 2
o

RS AR 1 EAER BRI EA S G = > 100 cm, #1142 > 1.0 cm); EAeHH 3~4 H IR AHR;
REWWE >35em, 48 >0.4 cm), FERTHIARANBEIR, EAHT AT AN .

433. BFEEESRZEE

KA “UIREAR + BB 18R G, PSRRI R e

WIHZE S5 SR 1111 #/hm?2 3 m x 3 m), % 8 FHRE 700 Fi/hm?; FiA 1667 #i/hm? (2
mx3m), 5 4FEGEE 1000 H/hm?; A 1600 #i/hm? (2.5 m x 2.5 m), 5 10 FEHAEZE 1000 Fk/hm?;
KK 1667 #i/hm? 2 m x 3 m), 5 6 fFEifkE 1100 Pi/hm?; EA% 1250 #i/hm? (2 m x 4 m), 2 3 FHRE
800 #k/hm?.

RACHCE : G R IR (S R + AR, Bl 6:4), 2 LRFEELAIMA + FRER),
o —alibk, PRI HIE S ARG

434. KBS EEEMK

B TR AR B Bl e 22 A 1 it , RS AEAR LG BEUR

KR ZMREALL “LRERIE” Nas, TIEEIKE < 60%M kK HAERILL “fRAK” A, Ehnt
(LM AR 3 FMEEIRAC 0.15 kg/tk, 28 6 il 0.3 ke/bks FMZREEA. B 2 Fi R IR
0.25 kg/tk, %5 4 0 0.4 kg/kk, KRN L.

BB EWG 1~3 FEERE 2 WEHEMRAE, M EEEt), 45 F8F 1K EEEEEBH,
LRMIRERGE > B 2/3, REAREBRTEME, BB <2m, RELEGIEM.

4.35. IRAERERHE

P DUtk R, AR 21 -

WEITE: BRIE) 2235 8 A i o8 5 IRV B AL A, SR MR I R EBhAS, AT R A .

WEPA: RAEHEROEEREE B HERRBHOETERS), BN EER SR, DREMAK
PR (97 2 B ) .

AR W SRR A ). FERERGTAMN IR, BE A ETaAER), FIH
AR R ) 2 R R

PG BSREAMCERAR S, TR R S WG ), B s R SRR, AP SRR
B MR R T A S D | H X R L T S A

5. g

A FOE RGAAEE B A S KM, HEoR T 001 ST A R A KB A, TR T &
T XS S A B AR R e DL MR L HUBIARE . HARIE Bk = A B T R TR TS .
51. 5SEBMRNEEBRSERDHR

AR L RAAMFUE R AR KRR T 16.5%, 5ARRRARSE[717E /M 7 g X A AL 45 (R T 14.2%) 4
I, AHE T IR A [ 7E 37 M i R X RIS (B2 TF 10.3%) 0 3% — 2 Al e T orsh 4 hpublik . AWF X+
HEA MRS E(1.5%~2.0%) 5 TN R IX (<1.2%),  H R A0 IE SRS s, 535 0 TR bR,
BeAh, AT A AR AR AR KRG LTRSS 11 4, B EIEEZOEILI WAL 9 45) LR 2
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&, ATRES DU N iR . AR KA K, 5 T R .

FEARBEAWIEACZ 10 A, MBUEKEIRTE 34.5%, B35 THEMSE 10175 o/ M sl AT
22%). BRERMEALSS, WAL RIZ T AT RER OSBRI : A FUR AL RAMIR, 12 Rt FU 08 51t
Ttk ZR, ENVERST . MAh, REARARIEE MBS 4~6 £, SAWIEE 1 ERILE Nt —8, (Hig
IR VCER(10~12 4 vs 15 ), B DU ZRBGRAFEL, AR R R,

ERMBUEF A KB ISR 5 4, SHUIRF21EN T RE R B (BAR T+ A
MARIL 0.0450 md/Fk, i T HARGERT 0.038 m¥/Fx, A AE-S54L; BRI KOKIERSHERE B4 . HAER
. BRI U 8~10 4, T VUt X R A 19 12 4E[13], $eonfE D IR BRIBEMAEE T, M
B HEE A ) T R AR R U R

5.2. BRARMUBESRSZFHH

CRSHEAKAE + BHEEGR + IRACHCE” MERE S 2 PRI ERACR, HHLHIE T

IR R IET: DUSRE B Sk 7> e, RSHEREALI D R ik, e “Hamftan” TR

Morgikafitl: S EAEGE e S TR i, AR AR

ASFETENESE: SRR + AR R R FH R AR 62%, SRk 14158 11 “ ZHEE
7 B — 2, RS R AR SO R BN B AT %

5.3. MiRpERMESEREE

S AR TG T W O, B R A L i

(1) SZHZRAFRR: i Ie S b T DU ) Gt Al Fe B X, R G178 e Lk A o )18 1 AT 2 Al
RS, B, ETRRARX, ERATRERK S Ma A SZER, TS R R G M TR

(2) BRI : R0 5 SEHE, O UT AR R AL A AR R AR RN 1 AN B 5

() MAMEEAREL: ABAR BRI &, HAEYREIE. AR, BRSNS, R
RTEEAT BOA - Wi 7 dr, e fe “ R AMREIR” .

Rk, AR R AL FE T VU T ST 2 P RO AL TT 58, AEHET W v 75 45 A 2 U fe
T IR R AT EN R

gr LRk, Aut Tt A B ROREE T TS RN REARSEE AR R A KR e, W
TERRE RIS G EAC ], M BRI X 2 AR AR M B RO R R, Hizik R
A8 75 78 70 75 J8 XSO I 72 57 L R PRl ATV 5 AR S 2 Ak, AR HE) AT T e /v Bl 5 A TRl
DR TVE R AT Rp k.
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