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Abstract

In order to improve the DBF, individual tree volume, stand volume per unit area in eucalyptus plan-
tations, the paper studied the density regulation and fertilization experiments on near-mature euca-
lyptus forests in Guangxi state-owned Liuwan Forest Farm from 2021 to 2025. The experiment was
conducted using the standard comparative method. In 2021, some standard sample plots of DH32-
28 and DH32-29 were set up, which the stand were planted in 2016 at density of 1665 tree/hm?. In
2022, according to the design requirement, the suppressed, windblown, and diseased trees were re-
moved within the standard area. The final retaining density was 900 to 1350/hm? and 1000 gram
fertilization per trees. The tree height and DBF were measured biannually. The survey results in 2024
were as follows: (1) In Near-Mature Stands of DH32-28 (retaining density 900~1350 trees/hm?), the
maximum diameter at breast height, individual tree volume, and growth per unit area was achieved
by retaining 1050 trees/hm?, the second by retaining 1200 trees/hm?, the minimum value by retain-
ing 1350 trees/hm?2. In Near-Mature Stands of DH32-29 (retaining density 900~1350 trees/hm?),
the maximum diameter at breast height, individual tree volume, and growth per unit area was
achieved by retaining 1200 trees/hm?, the second by retaining 1050 trees/hmz, the minimum value
by retaining 1350 trees/hmz. (2) In 2022, the sample and control plots were established within the
forest planted in 2016. 1000 gram of fertilizer per tree was applied in the experimental forest in
2022. According to the 2024 survey data, the tree height and diameter at breast height in the experi-
ment forest was significantly greater than those in the control forest. Medium and large diameter tim-
ber trees were 8% higher than the control group. This shows that fertilization can improve the growth
of near-mature of Eucalyptus plantation and improve stand quality.
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1. 518

I PRGN TP R S, SN THIM MR E R F 2 — . 2000 FRCK, MR C2
RN %37 B L MR Rl 2020 47, MRz N 2B AR R RS MK 2389 hm?,  EFR 169,473 m3, 144
NEER R 70.8m3, FEEKELDY 15.0m¥hm?, AL FARM R 2 HON /MRS, LBk,
RARSETHEA AL AR A KB B AR, # PR EAT G, SEU ™ b m i
AR J O RO RIS 2 i AT i I YT E PR D i R 2 ) RS R R AR, ARTH T 2021
A 2025 FEAEIZI IR T3 T AL W I BT FE R 1 S Ak . BRI LA 20

2. MRSRE
2.1, KIS

I T %3 il 73 3 BT bRk B 2B TIX 23 ARFE. 24 ARE, AR 83.19 hm?. b4k 230 m~340
m, PRI 25°~35°. IR ARALHE, A vt WS X AL AL A ZR LAR, R TR R RS
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fi, A4 H IR 8L 1280 /N, 4FEISR 21°C~22°C, 4F¥ P4 & 1500~1800 mm, +3ELLAR4 i+ oA,
+ 2 100~110 cm, #£+JZ 10~15cm, FBRSE 5%, pH1H 5~5.5, LIZM45 1 5. MW HE B 4
R RIS AR AR ERPOR. ST BT BEGPREL. RO TRAR . ARHLETAE oM N AR Ak

2015 SEFKZH4, A T8k, #K )y 40 cm x 40 cm x 30 cm, %%y 1665 Fk/hm? (2 m x 3m); 2016
3 HEM, WASKRIETI ) M AR, ARG FCY DH32-28. DH32-29.

23 PRYEMHE DH32-28, [HIFA 19.92 hm?, H A5k 9.01 hm?, JRyE#K 10.84 hm?. 24 FRPEFIHE DH32-
29, R 15.35 hm?,

2016 F 3 A & 2021 EEHE AT

TEE TR 2016 4 6~7 H HIWERRHL; 2017 4F 5~6 H JEfR%E7; 2018 4 6~7 HMEfR#E5; 2021 4 6~7
FERRFELT; 2022 AF AP EA . KUEIAR. AL,

BAE: 2016 4 6 JIBAE 250 g/tk, AERHECEL N-P-K: 15-6-9; 2017 4E 3 HiBE 750 g/#k, AERMECLL
N-P-K: 15-6-9; 2018 4= 3 HiBfE 750 g/tk, JERHECLL N-P-K: 15-6-9, A ALK 15%; 2021 4£ 5 HiB L 250
olkk, JERIECEE N-P-K: 12-8-10, A ML 15%.

22. MW

(1) FEIFRE: 2021 FAEFIR 17 BB 23, 24 MRPLLEE 2016 M A 15 Heobrut,
BEHRFRHERCN 6 17 x 10 HR(HFRZ) 400 m?, 20 x 20 m). Hob, 23 MRPEAEhraEL 5 £, 24 MRIEE 10 B,
2022 4F 12 AR50 R o 34T 2 B R, AR TR A SR 2RI MR N A AR . KBTS JRBEA,
T AR BE 5 FE 3 55109 900 #Rk/hm?2. 1050 #k/hm?2, 1200 #R/hm2, 1350 #k/hm?. &FMbFEE 3 NEE . 2023
43 FHIBE 1000 g/Fk(N-P-K: 12-8-10, A ML 15%). HMifl)5&HE 3 A H SR E kBT 1 %, H
B FMR A 2% IR PO . AR, BRRRMAR. BAMTEANEAE . ERammBERKE, N EER

(2) HPERE: 2021 FE7E =4 737 BLE S 23 MRPLIE P A Rt 6 HOhbriEHL, RHRHEH N 6
17 % 10 FR(HFAZ) 400m?2, 20 x 20m). FLHr, 3 Hyiki (& 3 N E: 900 #k/hm2. 1050 #k/hm2, 1200
FRIhm?), 3 Byt (5 3 AN 900 #k/hm2. 1050 #k/hm2, 1200 ¥k/hm?). 2022 4F 11 F il 5E k4 R
T, 2023 4 3 HiR¥6 B AL 1000 g/Fk(N-P-K: 12-8-10, HHLFT 15%), *FHE X RHAL. it AE i 45 be 24
MEMR T 1, BRI S0 AR . e, AT B R BB RGL, PPN I 2k
Tt AE R o

3. RS54
3.1 BEREER

3.1.1. DH32-28 B iBIE

2022 4 11 F %2 2024 4 6 Mo iR E s R W% 1.

(1) WEEK. 2022~2024 - FHp s n 1.52 m, 33500 0.76 m, AN[EIEREE %R R B i 1 o
ANE . FFAREE 900 #£. 1050 #k. 1200 #k. 1350 #RHI-F-H48 =437 8 24.3 my 24.2 m. 22.6 m. 20.9
m, ZrHIk 2022 FEHN T 2.2m. 1.2m. 1.6m. L.1m. A, EEAHEE 900 BRI INE oK.

(2) iRt K. 2022~2024 S IR0 1.4 cm, SR80 0.7 om, SRR BE 25 B 1 1 A A4 1 4
AN, FAWREE 900 #k. 1050 k. 1200 ¥k 1350 FRAF-HIMI4%E 574 19.6 cm. 20.6 cm. 19.2 cm.
17.7cm, 43 5EE 2022 4E48 1T 1.4cm. 1.9cm. 1.4cm. 0.9cm. A A, FEALARE 1050 ¥k 4218 0
fHi K, AR 900 HRAT 1200 PRI INME KR 2, FEARE 1350 PRI IIE /).

DOI: 10.12677/wjf.2026.152048 393 MRl 5


https://doi.org/10.12677/wjf.2026.152048

MK &5

Table 1. Data I of Eucalyptus plantation near-mature forest density regulation experimental forest (DH32-28)
= 1. B AT E IS ISR 838 | (DH32-28)

2021~20 52 H 31 measurement date

5 NG £5) e
No. planting ' .~ category 2022.11 20233 20236 202311 20246  added
density density
1 1665 900  ME(m) 221 22.9 232 238 24.3 2.2
Ji94%(cm) 18.2 18.7 18.8 19.3 19.6 1.4
R AR (m3BER) 0.2873 0.3143 0.3218  0.3479  0.3664  0.0767
BALI A E BY(m¥hm?) 25857 28287 289.62  313.11 329.76  71.19
A K (M3 hm? ) 38592  40.41  40.374 40.6635 40.2135 1.6215
2 1665 1050 M Ei(m) 220 22.8 23.0 235 24.2 1.2
Ji94%(cm) 18.7 19.4 19.5 19.9 20.6 1.9
R AR (m3BE) 0.3019 0.3368 0.3432  0.3652  0.4030 0.1011
BALI A E BY(m¥hm?) 316.995 353.64 360.36  383.46 423.15 106.155
A K (M3 hm? ) 473115 5052 50.049  49.80  51.603 4.2915
3 1665 1200 & (m) 21.0 21.8 22.0 222 22.6 1.6
Ji94%(cm) 17.8 18.5 18.6 18.8 19.2 1.4
B FA(m3EE) 0.2611 0.2928 0.2987  0.3079  0.327  0.0659
BALI A E FY(m¥hm?) 31332 35136 358.44  369.48 39240  79.08
A K (M3 hm? ) 46.764 50.193 49.782 47.9835 47.852  1.089
4 1665 1350 & (m) 19.8 20.2 20.3 205 20.9 1.1
J94%(cm) 16.8 17.1 17.2 17.4 17.7 0.9
B FA(m3EE) 0.2193 0.2318 02357 0.2436  0.2569 0.0376
BALI A E BY(m¥hm?) 296.055 312,93 318.195 328.86 346.815 50.76
EEK E(Mhm? 4F) 44187 44703 44193 42708  42.294 -1.893

P68 2016.3 Flde, 2022.11 M€, WESHN 6.7 4F; 2023.3 M5E, WES N 7 4E; 2023.6 ME, W# N 7.2 4F; 2023.11
M5, W 7.7 4, 20246 8, WES N 8.2 4. K.

(3) HAMEMAN. 2024 FFIHE LK, FRAILRE 900 #k. 1050 k. 1200 Fk. 1350 FRIT IR FLS
%74 0.3664 m®, 0.4030 m®, 0.327 m3, 0.2569 m®, 43JjlLk 2022 14ji 7 0.0767 m3, 0.1011 m3, 0.0659
m3, 0.0376 m3. 1] WL, BEAWILREA 1050 HR MM I IIE R, FEA LR 900 AR HIIEIME IR Z.,
ANFAREE 1350 Bk IEIH8 e 552/

(4) PATTHIANE RIS, 2024 FiRA LSRR, FAWRE 900 #. 1050 #k. 1200 ¥k, 1350 F AL
A BB 514 329.76 m3., 423.15m3. 392.40 m3. 346.815m3, 735k 2022 18 hn1 7 71.19 m3. 106.155
m?, 79.08m3, 50.7m?. W0, FEALILREE 1050 PRIV E R E R A AR 1200 kB RERZ, &
AR 900 FEM &I =R/,

(5) A AR KR, 2024 FIHELREY, FAWIRE 900 ¥k, 1050 #k. 1200 #k. 1350 #k i)
BN THIAR A KB40 71 40.2135 m3, 51.603 m3, 47.853m3. 42.294 m3, 43 7IEL 2022 £ N T 1.6215 mS3,
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4.2915m3, 1.089m3, —1.893m?. W[, FEIYRALMARAKE, TFAWILREE 1050 HRIVERK, FAWRE
900 FRIIIRZ, FFABIORER 1200 #RIIEE =, AR 1350 BRIIH /).

25 BRIk, 1€ DH32-28 Jrs ke B, A WRE 1050 PREMIAE. SRRMER . BAfr AR B AR
B RATHRAEKEIGIMER K, FIHEFREIENE AT, RS R E RSB, RO
WL KD FEFRF ARy, EKERK, RABEL RSN, ST E R =R A AR ROR.
XS A% P ) AR ) 2R BT e 1
3.1.2. DH32-29 BB

(1) WEAEK. 2022~2024 £ P I IN 1.22 m, SEHIH 0 0.61 m. AR TR 900 k. 1050 #k .
1200 ¥k 1350 #RFEIM E 2058 19.9m. 19.4m. 19.7m. 18.4m, ZrHItk 2022 4E86HN 7 1.1 m. 1.4 m.
15m. 09 m. AL, #FAIRE 1200 PRIVEGIME SR, B4 WTEE 1050 FRIIR L, BFAWREE 1350 FRH
/Do

(2) MK, 2022~2024 4E-F- 4214 0 1.08 cm, SE3435 10 0.54 cm. A AR B 900 A% 1050 #E
1200 #k. 350 ¥RAISF-EM042 4> %) 4 16.2 cm. 16.4 cm. 16.7 cm. 15.4 cm, 439k 2022 FE8 0 T 1.1 cm.
1.2cm. 1.3cm. 0.7cm. AL, REAHULRES 1200 #k1)-F 35 4238 e e K, R A BB 1050 #RTKZ
A WREE 1350 FRAIH o

(3) KM, 2024 FHE L RKY, TAWIIRE 900 #&. 1050 #k. 1200 k. 1350 #k 1) HRNFRS
529 0.2049 m3, 0.2047 m3, 0.2156 m3. 0.1694 m3, 43tk 2022 3 f 1 0.0367 m3. 0.0415 m3. 0.0462
m3, 0.0227 m®, AL, BFAWLR RS 1200 Ak 1 BERE M RS INME R, B A WR 1050 #RIIKZ,
AR 1350 BRI/

(4) AL E S, 2024 FIHELE R RE, HAWLEE 900 £, 1050 k. 1200 £k, 1350 F 1) #AL
B 58 12.294 m3, 14.329 m3, 17.248 m, 15.246 m3, 43J/tL 2022 4EH4 /0 T 2.202 m3. 2.905
m3. 3.696 m%, 2.043m3, LRI, AW 1200 #RIE R EMINER K, BAWERE 1050 #RHIK
2, BAWRE 1350 FRIIER/DN.

(5) FEXEAI AR K. 2024 FIR AL REY], AWK 900 #k. 1050 #. 1200 #k. 1350 #k ()
R P TAR A KB 20 B 22.488 m¥hm?2, 26.211 m¥hm?2, 31.551 m¥hm?2. 27.888 m¥hm?2, 43 %)Lt 2022
AEREHN T —0.105 m3¥hm2. 0.636 m3hm2, 1.212 m3%hm?2. —1.6695 m3%hm2. ®J W, {#84 1200 Fk/hm? [t
TR KB IER K, AR 1050 ¥R, AW 1350 FRIH /.

L5 LFTA, % DH32-29 JT#AMKHEAT 4 ANEE % (B A R 900 #k. 1050 #k. 1200 k. 1350 Fk)ifi
, AR 1200 PRI &1 A2 SEARAE AR AT A B AN L A 2 A TR AR A K B (3 B e K
AP 1050 BRIIRZ, RFA TR 1350 fRIIENILE 2).

M IR HTRT W, 2022~2024 4, DH32-28 350 my A4 AL K S W] KT DH32-29. X Fh ¢ 3=
B R TS [R]E BET o

3.2. HERBRIEAR

2016~2021 4F, fhfiis) 0y DH32-28 HIIG AR AR, AERRIEIE 2000 g. 2022 4 3 K bR A PRI
JEAE 1000 g, X HE AN AR .

2022~2024 4, RIGHP IR =30 1.66 m, 0 BEARF 34 S8 n 0.7 m, RIGAK LT B 0.96 m;
RIS 210 1.56 cm, X HRMCFEAI 2800 1.2 cm, Ai# HLE# K 0.36 em. =R {57 25 B 44130
Fabrll e 25 R iR A

@ B
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Table 2. Data Il of Eucalyptus plantation near-mature forest density regulation experimental forest (DH32-29)
7= 2. ke A TR A B RIS I B MOBUR T (M DH32-29)

2021~20 W15 H #1 measurement date
2016 % o) e
FFa M s Z nE
. /X
No. planting .. category 202211 20233 20236 202311 20246  Valueadded
density density
1 1665 900  #i(m) 18.8 18.9 19.2 19.5 19.9 11
4% (cm) 15.1 15.3 15.6 15.9 16.2 11
FRRA R (m3Ak) 0.1682 0.1736 0.1833 0.1934 0.2049 0.0367
BB M (mYhm?)  151.38 156.24 164.97 17406 184.41 33.03
FEWAEKEMYhm24E) 22593 2232 22912 22.605 22.488 -0.105
2 1665 1050 B Ei(m) 180 184 18.6 18.9 19.4 1.4
g 4% (cm) 15.2 15.6 15.7 16.0 16.4 1.2
BLRRM AR (M3FK) 0.1632 0.1757 0.1799 0.1899 0.2047 0.0415
BT E R (Mm3Yhm?)  171.36 184.485 188.895 199.395 214.935 43575
R KR (mYhm24E) 25575 26.355 26.235 25.8945 26.211 0.636
3 1665 1200  #E(m) 18.2 19.0 19.1 19.6 19.7 15
J4% (cm) 15.4 16.1 16.3 16.6 16.7 1.3
BRI AR (M3AR) 0.1694 0.1933 0.1991 0.2119 0.2156 0.0462
BAIARE R (Mm3hm?)  203.28 231.96 238.92 25428 258.72 55.44
FEHEKEmMYhm24E) 30339 33136  31.027 31.010 31.551 1.212
4 1665 1350 B mr(m) 17.3 175 17.7 17.9 18.2 0.9
4% (cm) 14.7 14.8 15.0 15.2 15.4 0.7
FRRA R (m3Ak) 0.1467 0.1504 0.1563 0.1623 0.1694 0.0227
PN E R (m3hm?)  198.045 203.04 211.005 219.06 228.69 30.645
FEHEKF(mMYhm24E) 29.5575 29.0055 29.3055 28.455 27.888 -1.6695

(1) ¥R . 2024 4 6 HiAALE KW, WG A WL 900 #&. 1050 #. 1200 HRIIF-3IH &
WAZS 7N 9.95%. 5.45%. 7.62%, 1% AR 0 =G K R 70 ml o 2.67%. 4.17%. 2.94%. Hi#E
EvJE 4 i 7.28 1.28. 4.68 N4y . RIUL, it AR R EAR KA B R AR R .

(2) “FHIME . TS R, S A WU 900 #1050 #1200 #1341 B 42 1 K 2 53 J3ll A 7.69%
10.16%. 7.87%, Ifixf & 1A K058 4.0%. 9.2%. 7.36%. Hi#H L5 55 3.69. 0.96.
319 NE A A BIUL, it AR A AR AR KA B R AR

(3) MR AR . HET L5 R, A BHAEBE 900 #1050 #k . 1200 #4 I AR A AR K 53 51 N 26.7%.
33.49%. 24.24%, X IRE AR R K FR SR8 11.04%., 24.24, 19.23%. A& LG #E 55IE 15.66.
9.25. 501 NE AL AT, AR AR R KA B B AR E A .

(4) BATHEAERE. HESRRY, FAWLE 900 #k. 1050 k. 1200 #kHEFIEK R 51K
27.53%- 33.49%- 25.54%, Tfij % HEL (1) &5 AR K3 5351 9 11.04% . 24.24., 18.66% . Fil & Lb J5 35 733l =5 16.49.
9.25. 6.88 N4 ml. FIUL, JtiREXS BAT AR B AL B B B R AR FH (55 3).
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(5) M agiBtb. WA 4TI, 2024 4 6 AMlES REY], wIgM-TEIffe b K 1.6 cm,
KRB A XTI e 8.03 T 73 ki, /MEZR UM IRAK 8.03 N7 e Horh, KRB, AR b
X 0.97 F i 7.06 NE 7N AL IXRHIRE AMAB B AL BE W A IR TH KRR 7 3

EREFTIR, XA RL MR HEAT AL BE 06 A AL et i v . ARG SN RAR M LE L, $RTHAR
Pl

Table 3. Data of eucalyptus plantation near-mature forest fertilization experiment

ECN SN ST ik - 6

2016 &£ 2021~2024 e HHA

P A R Fﬁﬁgﬁ 731 category measurement date M igo{(wtzh
e %22;:?3 dreeﬁi'n”y method 0211 2026 U rate (%)
B (m) 221 24.3 2.2 9.95

L Hi 42 (cm) 18.2 19.6 14 7.69

e B FA(m3EE) 0.2873 0.3664 0.0767 26.70

BALI A E BY(m¥hm?) 258.57 329.76 71.19 27.53

. 1008 o0 5 (m) 225 23.1 0.6 2.67
- 4% (cm) 20.0 20.8 0.8 4.0

R AR (M3BE) 0.3532 0.3922 0.039 11.04

BALI A E FY(m¥hm?) 317.88 352.98 35.1 11.04

P (m) 22.0 24.2 1.2 5.45

. Hi 42 (cm) 18.7 20.6 1.9 10.16

e B FA(m3Ek) 0.3019 0.4030 0.1011 33.49

AL AR E B (m3hm?) 316.995  423.15 106.155  33.49

? 1008 1050 5 (m) 216 22.5 0.9 4.17
S 4% (cm) 17.4 19.0 16 9.20

R AR (M3BER) 0.2566 0.3188 0.0622 24.24

BALI A E BY(m¥hm?) 269.43 334.74 65.31 24.24

W5 (m) 21.0 226 1.6 7.62

L Ji 4% (cm) 17.8 19.2 14 7.87

i B FA(m3EE) 0.2611 0.327 0.0659 24.24

AL AR E A (m3hm?) 313.32 392.40 79.08 25.24

’ 1068 1200 P (m) 20.4 21.0 0.6 2.94
S 4% (cm) 16.3 175 1.2 7.36

R AR (M3BER) 0.2117 0.2524 0.0407 19.23

BALI A E FY(m¥hm?) 255.24 302.88 47.64 18.66

FlAE S Fl: DH32-28; FRAEASE]: 2016.3; i H#H: 2022.11~2024.6; FIMHZEE: 1665 Fh/hm? (2 x 3 K).
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Table 4. The effect of fertilization on diameter class changes in near-mature eucalyptus stands
= 4. 1RPHEERMERE X S R R T BT =200

S22 K5 f4% DBH (cm) %2 5 Ltk Diameter proportion (%)
No. category T 59N R/ KAz e N
it e 19.8 31.0 115 1.85 93.14 5.01
it oy 18.2 28.3 10.5 0.88 86.08 13.04
puged 1.6 2.7 1.0 0.97 7.06 -8.03
it e 19.6 25.0 12.6 0 92.50 7.50
1 it 18.2 23.7 9.8 0 81.82 18.18
Xt 1.4 1.3 2.8 0 10.68 -10.68
it AEL 20.6 31.0 115 5.55 91.67 2.78
2 it 18.7 28.3 10.5 2.63 89.47 7.90
Puged 1.9 2.7 1.0 2.92 2.20 -5.12
it AEL 19.2 25.1 135 0 95.24 476
3 it 17.8 23.2 10.1 0 86.96 13.04
Xt 1.6 1.9 34 0 8.28 -8.28

4, g5 5vHe
4.1. &ip

(1) X DH32-28 T #AAMRHEAT 4 N3 (FEA IR TS 900 #k. 1050 A%, 1200 #k. 1350 #k) 1z, 324
TR R 1050 FRIIMAE . SRERMAR . AT B AR & AR AL AR A K S B I K, A BIIREE 1200
PRICIGINME 2, &2 LA B 1350 k(1 34 e 552/

(2) X DH32-29 JT #HRHEAT 4 A% 5 (R A AR BE 900 #k. 1050 #k. 1200 #k. 1350 Fk)i$E, A
{REA 1200 FRAGM . B4 BRRRMAAR. BRI B RE . E A A K eI s R, FAWTR
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