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W [ B8 ] AR RIS HIRE TR Erpthrophleum fordii ¥ A FH 893 %0k, AR KEHEIET R BIRSE,
[ Fik] vk 4 F AR APENT S, KARGHE T, ck), ABAREESH (XS 13 ATHHEE, T). T’
B (IEERE 12 AT L, T). SRESHE (I5ERG 23 AT, T) F 4408, BBHRALEEA 94T
2ADNR, RA4REL, £8 4aMEMG. HE. ARPETEE, ARFTESN. $ERROSWHRRRSHEIRE
BARFEMZ ., Mz, R B, 2k, Hahid KTa. 25, 25fd¥w. [£R] KBESE K
A AR B E B & P ESHIE F 1 F (P<0.05), 5% EASHATH & Ao AR 0 35 4F A EASHUE 5 1 A5 3
BAAR, Hobabst e drd4E A A ) B EF KT (P<0.05), SAHET ARG AE ZIMBRAIE, SHES 1 FBRRE
B¥, %25 RN AN KAEMAESCHBENE MM RIE, FI4FEEHBREALBEZEZR., BHEEZRGHTH
(P<0.05), kA& . EHEFGEL, RAFIEH ALK 6 R BT REEART M40 E ., [ 440 ] B ARAE Kttt
ey p ZILEGF LR, BatERETEERES 15, BEYaRH, F45FEREZYm, HEEKAT
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Effects of different intensities of pruning on growth and stem form of
young Erythrophleum fordii plantation

TANG Guogqiang, WU Yuanmei, MENG Lanyang, DENG Liming, TANG Wu, TANG Qile,
NONG Yingmin, MO Meiying

(Nanning Forestry Research Institute, Nanning 530107, Guangxi, China)

Abstract: [Objective] This study aims to clarify the impacts of different pruning intensities on the growth and
stem form of Erythrophleum fordii, so as to provide a theoretical basis for its pruning and cultivation.
[Method] Taking a 4-year-old pure forest of E. fordii as the research object, four treatments were set up: no
pruning (control, ck), low-intensity pruning (removing branches below 1/3 of tree height, T;), medium-intensity
pruning (removing branches below 1/2 of tree height, T,), and high-intensity pruning (removing branches below
2/3 of tree height, T;). Each treatment consisted of 9 rows and 72 trees per plot, with four replicates. Tree
height, diameter at breast height (DBH), crown width, and under-branch height were measured for four
consecutive years. ANOVA and multiple comparisons were employed to analyze the effects of different
pruning treatments and years on growth (height, DBH, volume), crown dynamics (crown width), and stem form
(height to diameter ratio, breast height form factor, under-branch height, crown height, and crown height rate.

[Result] T, significantly promoted DBH and volume of the tree (P<<0.05), with effects concentrated in the
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first year after pruning. T; significantly inhibited tree height and volume growth in the first and third years after
treatment, with the inhibitory effect on tree height reaching a significant level (P<<0.05). The regulation of
crown width by pruning exhibited stage-specific characteristics, with crown width increasing instead of
decreasing in the first year after pruning, negative growth occurring in the second year and weakening with
increasing pruning intensity, and no significant difference in pruning intensity in the fourth year. Pruning
significantly (P<< 0.05) increased under-branch height but reduced crown height, crown height rate, breast
height form factor, and height to diameter ratio, indicating that early pruning might reduce the bole fullness
while optimizing the stem form. [Conclusion] The responses of growth to pruning showed significant annual
fluctuations, with impacts mainly concentrated in the first year after pruning, and gradually weakening
thereafter. After the fourth year, there is no significant effect. Considering both growth and stem form
indicators, T; achieves the optimal balance between DBH, volume, and under-branch height, and is the optimal
strategy for cultivating large-diameter timber. [Ch, 2 fig. 7 tab. 25 ref.]

Key words: Erythrophleum fordii; pruning intensity; growth; stem form

¥& AR Erythrophleum fordii S N HH Hb X RR A 192 v i -, S B2 A BB s 5 40
B, FESMET V. ) A, M. 5. WiLSEE (ARKX), Bt A amts AR RAEE
WL IO, Emum . B T ML EERE, (H ISR XA 4R S N TS B BOR BT
Jo, VAR By e e, R 2R AR N AR R R R Y OGS RR I R R, RO IR A K b
TRECRA, HATR I v E R G R P Y . MR N TR E g AR KA | 88 R
RMPELELE M 0, FEPM R . HEMARER . e A T . iR R e A
DI EA EEAENTY, AR (R B R # 2K Cunninghamia lanceolata . 41 =42
Picea koraiensis. = FA¥N Pinus yunnanensis . Fa )5 41542 Taxus wallichiana var. mairei 55°~"* B Fi 1) i 72
E MR . XIRE Populus spp. I KB . A BUBAC AT I ADTUREN . PEAbRR /3 BE, (il B 4 2 1
K BIRTF 9.2%~15.7%" . MR LR EFIANIE BB AT R TR AE K St B A&t a!™ X} 9 A A
TN AFEABRR 1/2 Wi e 5 AR 0 2 T R, iR BB AR Ko W 52 . X ml g2 R R
FEANBERR Z IS | AR RS M AR A, HIUA IR b T riid pRB B, = X 9ipkiE
e B I Bh A A5

AW LR T RO B 2R T 4 AR AEAR R GEMCR XS, TR B B R . Bk S T
S 4 a I, RGP ATAS [FHERR BE XS A8 AR A S T IR FR PRS2 ma A, 5 78 A ST A8 AR LI i MoK o
R ARNR R RIS ARYE . DFFE L5 AU B T A s AR TS B A A OCEEB R ME R, 38 AT S HoAth
B BRI R SRS s E R N TR R 2 B R

LI I = I

1.1 R0 R R 4R

TR B AR T B T T AOL BRI FE T 2 ARBEAS AR IR, X b b A 7 PG R T R X e B
ZHAL, 23°10'N, 107°59'E, 4R 130 mo AR EE7E A K A 6pR G P\ ] 55 e 1 2% e 5 3, 3
50~15°, MU R 30 o s M A A R S ARGHT S 2 B KA, ARE AT 21.5 °C, =10 °C AR
KRR R 7697.8 °C, WUZEAM, LABRER. | HEA, FHRIEN 123 C, THEREKER-2.5C; 7
i, ¥R 29.5 C, Wi s Ry 40.6 Co F-FHBKE R 12500 mm, F¥ZELEN
1613.8 mm, MG T T 2HX, WELAE 48 H, VM 79%, F-F¥A 5
HN3.0~50d, T@EWRAWNE. RSN+ RF AT REZRaEE, HREM/D, G
KM, BER.

FEAGRIEARTF 2015 4F 5 H 58 bk, EARE N 2 500 Bk-hm™, MHBETFY 0.8 hm®. &M Ak
U5 F R T MO BFE RGBT 40 AFAERSARMFI FEEE R BIAR, MARR KIS . ARKLE, TTHUE R
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W KN 05a, Mo 35~50 cm, ML N
0.7~1.1 cmo MAWMIESG, KB ERIK, LIARIE
B, TEARTT 3 a AR MR M 2 R 10 S B R 4%
W, ORAERFBEE A [015 kg BT, m(N):
m(P,05):m(K,0)=15:15:15, 44 3% 4> Jit & 4> $0 =
45%] 1 Ko EMEHE 4 AERAEFN 89.45%.

2019 4F 11 H wMERCRT, I8 25 i 560 Ak P 19 44
B MR SRR R, 2019 4F 11 H RS2 &
K, BEUGEAER 11—12 A A E R KR,
LN 4 a ABRCHTREH S A7 M A K 5 bR I
1.
1.2 R 5HH
12,1 K&t SRHMPLX AR, &3 F
&k Ab BEAD 1A X B, RG34 (18
13 LIRS, T, BB (&R e 1/2 DL
THIRSR, Ty, sk (B m 2/3 LUT Y
Kisk, Ts) PARABE: R, ck) 3t 4 NabFE, 454k
FEYS R 9 £7 72 BR/NX, B 4 RER (E 1)

F1 BAREMRSERNEREEEENE
KiEHRIER

Table 1 Growth indicators of E. fordii trial stands before and after

pruning in consecutive years

BayjEatE i /m M4 /cm ElF/m BN E/m

EBTHT  5.016+0.938 5.933+1.486 2.868+0.699 1.240+0.730

E14E
4R

6.420+1.206 7.585+2.015 3.064+0.590 2.964+1.310
7.627+1.439 8.487+2.407 2.834+0.693 3.526+1.367
8.057£1.656 9.159+2.775 2.860+0.808 3.783+1.483

8.571£1.855 9.679+3.055 3.110+0.858 3.720+1.694

HE 1 ck T, T, Ty

EE > T1 Tz T3 ck

‘ Eall Ty ck r; 15

B PR

EEN Tz T3 ck Tl

Figure 1

B1 BAEHGXBRETTER

Schematic diagram of the E. fordii pruning experiment design

122 HBRAE LM BRATHRE X AT PEF I, 40 A 2 2l v A D AR s A T, AR
&R M, pe 4 RO s CRAARTY . Rty 1l s 0 V- 25908 . B4R 9 7 SBB8Y ) (ORA
BT, /ECHBY T, ASEAE) e BB R T 2R B = TEBRES:, B 15— AT ab 2, &
G BAE) 11—12 AR AE R A A K 4845, %224 ao R Excel 2019 #HT8E AN I 2 3, SR H
SPSS 23.0 $EAT )5 26 53 M Mo e/ Ve 25 5 12 (LSD) AT 2 d Ak, Horb AT s R IS 25 1 MG A
B, dEamEm SRRz, R SWEZL, @R SRRz .

123 Htedstrit i AT AR MEE R AR A

V=0.667 054 % 1074D1.847 954 50H0.966 575 09; ( 1 )
f13=V/(@D’H/4). (2)
K (D~Q) T fis AIETEEG VIS AR D RIS, H AR & .
FEARM EHE R | BRI R | MBGR | iR R A TR AN

PHI(HQ_Hl)/(H2+H1)X200%; (3)

Pp=(D,—D1)/(D2+D;)x200%; (4)

Py=(Vo—V1)/(Vo+ V1) x200%:; (5)

Pc=(C,—C1)/(Cr+C1)x200% » (6)

X 3)(6) H: Py WWEHIR (%); Pp MBIAEIER (%); Py AMBUER (%); Pc HEIRIEHR (%); Hy J
HAER R Hy AR —AFREM R Dy N ARMAS s Dy AR —ARRENIAE s vy N AR vy O AT — AR

MG G SR C NRT—4F B
AR A T A EE A o T RO AR 3 A O

AH/D =(Az—A;) % 100%:; (7)

Af13=(fr—f1)x100%-

(8)



48 WroIL R R K A R 2026 4E2 H 20 H

2 (D)~8) . AH/D MIEAKEAZ AT (%); Af 3 I ETEEAS T (%); Ay, WMAEEAEL; 4, MA)
—AEE SRR L SIERETEE f NI R SR

2 HEREHN

2.1 AEMEHEE AR S E KRN

SIATEE R (R 2) /W BECE AR, REHPR AR BVMRR IIER T, k. T,. Ty, HH T, Al
ck A TCMEZESR, T, Ml ck BERT T, Ml Ty (P<0.05), T, 5 Ty, TRFELER. BEH 24E, RBEELM
(AR R B R 22 SR 25 . B RS 348, Rl R MR BV IMEICH Ty, ok, Ty Ty, HA T ck AT, =
BHRZEIRERES, T, BE/DT T Ml ck (P<0.05), 5T, AR BESE 447, SEEAEBH MR
FRZE AR . IR ERSR KB IMKICN T, k. To. Ts, HHA T, ck M1 T, =HZMTLEE
25, T, BE/DNT T, Ml ck (P<0.05), 5 T, 22 A3 X UL IIKER I I AR & 09 A= K A 1
NG, T R B BN B R AR AR R M RIVE R, B RO = s e R R IAE S 1 AR
34E,

K2 AREEERIMEAREEKNN
Table 2  Effects different intensities of pruning on tree height growth of E. fordii

A AN ] I} ] B RS 7 38 5% %

A Ak 51
ks A 34 SadE EHy
ck 26.205+9.125 a 17.021+7.197 a 6.578+4.328 a 6.612+4.444 a 13.755+3.011 a
T, 26.780+9.509 a 16.132+8.017 a 6.923+5.291 a 6.948+5.286 a 13.812+3.826 a
T, 24.289+7.968 b 17.072+7.672 a 6.310+4.040 ab 6.747+4.458 a 13.281+3.160 ab
T; 23.78149.673 b 17.511+8.542 a 5.515+4.472 b 6.117+6.475 a 12.905+3.978 b

VLW MR RPERREE . AR RVINE TR A — WA [ b BT 22 55 .25 (P<<0.05).

2.2 ANEMEH3EE TR £ KB RN

OISR (R 3) KM BEURH VA, MAMBEREMNKE/MEK ] T, T,. ck. T3, T, BFK
T ck F Ty (P<<0.05), 5T, 2R AR, T, BEKT ck M T, (P<0.05), ck 5T, ZRARE. BE)E
BE2AE, B3R, AR, SR ERYINEE . FHRAREENKBIMEK S T, T,. T, ck,
T, 1 T, & KT T; Fl ck (P<0.05), T, 5 T, MR EXES, T; 5 ck M %2R . XKUY LHRE
IR AR 1 KA B R EE T, B iR A K A m R ERBIIEIBASE 14, 55 2~4 AR
NTE N

xR3 AEEEERIIEAME LK

Table 3  Effects different intensities of pruning on DBH growth of E. fordii
A S AN R I TR] 4 A /9%

syt
ERGE 24T 3T SRA4E Ry
ck 23.341£10.404 b 10.415+6.251 a 6.984+5.204 a 4.904+4.143 a 11.173+4.497 a
T, 27.154+11.983 a 11.45546.729 a 7.343+£5.237 4.603+3.542 a 12.323£4.979 b
T, 25.912+10.918 a 11.609+5.659 a 7.19544.799 a 5.343+3.986 a 12.219+4.509 b
Ty 21.591+11.970 b 11.574+6.280 a 7.105+5.121 a 5.454+4.401 a 11.176+4.842 a

YL BRI bR o ARG SRR ] — I [N [R] b B ) 22 5 1 25 (P <<0.05)

2.3 AEMEREEX R A RERKKIF M

gEIR (R 4) R BEEE 14, MEERNKB/MER N T, T,. ck. Ty, T, BEF KT T,. ckFl
T, (P<0.05), T, 5 ck LREER, HEFKT T, (P<0.05), ck BE KT Ty BEE 24, MR
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MREMER N Ty Toy Ty ck, T3 BFERT ck (P<0.05), 5T, MT, ERHARE, T,. T, MckZ
)22 AN . BB 3AERISE 4 4F, AACHRR 2 TR B FIM B R MR IMRICH T, Ts.
ck, Ty, T, T, flck =FHZMZERARZE, T, M T, BFKRT Ty (P<0.05), T; 5 ck ZRARFE. Hk
AT ARSR BRI U A KA — 2 AR ER, SR BRI M R A KA — e I HIVER, B4
X A B R0 B BRI AEABREER 147, Z G A, ARG S 3 AR ISR 4 AR R IR AL o B X6 A1 B 5
TP NTE

R4 AEEEERNEAMRERBZIT

Table 4 Effects different intensities of pruning on volume growth of E. fordii

ABASE AN I B 1] 6 A R <%

BB — — — — A
S 14F 24 534 A g
ck 66.262+19.182 b 34.110+23.953 a 19.403+18.529 a 15.164+9.686 a 29.310+7.176 ab
T1 72.897+23.615 a 35.519+19.555 ab 19.982+13.114 a 14.975+9.516 a 30.485+8.246 a
T2 68.162+22.348 b 36.615+20.789 ab 19.568+15.979 a 16.294+9.257 a 30.164+7.618 a
T3 59.388+28.491 ¢ 39.202+17.817 b 16.207+38.667 a 15.971+38.143 a 28.509+8.183 b

LR BRI bR E2E . ARIRVING FRER IR R — RIS R Ak R[] 22 53 1235 (P<<0.05).

2.4 ANEMEREE XA TE 08 4 K B B2 0

R (R 5) XKW BESE LA, EIRRAREVMRR N ek, T,o Tiw Ty, T, 5 ck ZRARE,
T, Al T3 B E/NTF ck (P<0.05). BAHE 2 4F, iR M A, WREVMEKH T;. T, Ty, ck,
HABRAL IR 25 KT ok (P<<0.05). BACE 34F, Rl R M RB/IMRIKH ck. Ty, Ty, Ty, T3 Hl
T, BEF/NT ck (P<0.05). BRI 44, SR 22 R AR B3 AF iR F M KB/IMEIKCH T;.
T,. ck. T, T3 AT, BFRKTF T, (P<0.05), AEBEHLHYE k ZFHIARE . HILEH: BEJEHT
3AEXS SR P A KA AR sE M, (AL S 1 A 56 0 AS i S 348 L 52 i) 1) 5 52 N 2 Bl 5 8 58 B T i
R 2 AR R R ) 3G, EL G ISR B T 1 B e 55, X AP A R AR AR R 2 ), 2RI
XA SR 3T — s AR EVE T, AELIR] s 32 MR B A A B R s i)

&S5 AREREMSREIEAEIEE KR

Table 5 Effects different intensities of pruning on crown width growth of E. fordii

B AN R A 18] g TR 38 2% /9%

Lyt
B4 2AF 34 SRAAE Ry
ck 10.586+13.998 a —14.474+20.606 a 3.592420.937 a 8.168+16.218 a 7.667+21.994 ab
T, 6.696+23.157 be —10.492+20.552 b ~2.684+15.889 ¢ 10.378+15.170 a 3.891+22.848 a
T, 10.181+20.874 ba ~8.759+17.035 b 1.271£19.005 ab 6.447£16.851 a 8.992423.678 b
Ty 3.093+20.165 ¢ ~2.321416.035 ¢ —0.335+19.307 be 8.733420.136 a 9.184+24.978 b

AT Bl I EAREZE o ARG TR R ] — I LA R A B[R] 22 52 1225 (P<<0.05).

2.5 AEEREEMNEASELFRSREERNZm

SIRTEE R (R 6) B BELE LAE, SRR NKEVIMRIKN k. T3, T, Ty, T; 5 ck LR
FER, T,MT, BE/NT ck (P<0.05), T; 2F KT T,(P<005, 5T, LREER, T)|5T,Z5A
W BEEE 24, SRR MRBMER N ck. T,. Ty, T,, SBEAHEZERARRE . B
34F, MR AR AR EIMEIK A Ty, Ts. ck. Ty, SBEEUCHEZER AR . BESE 445, MR
A MK B IMEIRA T, ok, Ty Ty, S ERACHER 2 5 RIFEA R E . YRR AR i R E)/IMEK
WA ck, Ty, Ty Ty, Ty T, fl Ty BENT ck (P<0.05), Ty, T, fI T, ZA LB FER ., XUEHBR
FEAK AR L o
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* 6 AFEEEMERINMERSELHZIN
Table 6 Effects different intensities of pruning on height-diameter ratio of E. fordii
BRSNS R TR] 4 5 2 LU A2 fh A/ %

(LTt
RIAF R24F R34 SRAAT: GRS
ck 2.950+12.540 a 9.908+55.405 a ~3.793+55.090 a 1.705+6.023 a 2.693+4.410 a
T, ~0.253+12.283 be 4.1404£9.275 0.186+8.396 a 1.979+5.985 a 1.51344.140 b
T, ~1.650+11.524 ¢ 9.090+50.694 a ~4.585+50.033 a 1.42245.156 a 1.069+3.999 b
Ty 1.572+13.049 ab 5.998+11.447 a -1.397+13.146 a 0.577+14.909 a 1.688+4.354 b

Ui B I EEARIERE . R IR/ING TR R [ — I (RS [ A B R 22 53 1225 (P<<0.05).

BAE 145, BE R E N KRB MRIRA T, ek, T, T), T3 @ #F KF k. T, M T,
(P<0.05), T, 5 ck ZRABE, T, BE/NT ck (P<0.05), T, 5T, RNiE (E 7). BHE 24, W
TWHAR L MR BIIMKIR R ek Ty Ty Ty, SERAERRZRARE ., BEEE 34F, MEEErEos
MKREVIMRITN Ty Ti. ek, T, SBEEAAHEZERARE . BEE 440, RETRECE A N KB]IME
N T, ck. Ty, Ty, A EkANHHE] 22 5 RIREAR B2 . AE 500 & T2 B2 1k B R B /ME IR R Ty, ok
T,. Ty, T; 5ck TRFEER, HEEKRKT T, T, (P<0.05), T, 5 ckZRARE, T, BF/NT ck
(P<0.05), T, 5 T, MW FEES . XFPRR BT AR S ITE AL

RT FESRESREIEAE SRR R0
Table 7 Effects different intensities of pruning on breast height form factor of E. fordii

A AN ] 18] 8 e e JE A A b/

(gt
ERGE 24T 34 AL R
ck —2.694+0.980 b -1.133+1.825a -0.808+1.748 a ~0.531+0.386 a —1.291+0.447 be
T, ~3.089+1.268 a -1.285+0.816 a ~0.749+0.565 a -0.510£0.335 a ~1.408£0.519 a
T, ~2.879+1.109 ab ~1.243£1.639 a -0.8211.564 a —0.575£0.357 a —1.379+0.461 ab
Ty —2.453+1.438 ¢ ~1.406+0.835 a ~0.620£1.963 a —0.640+2.013 a —1.280£0.511 ¢

YR BRI bR . R RING R [ — I [ ] b 2R 22 5 1 25 (P <<0.05)

26 ARERBEEMNEAKTS.ESMESERNIIN

HI L 2 ol IR ET A b BRRIAE T s e MR R R EF AR, BRE S BB ok EAAE
JEBIFEAE A2 5 . BRUR S | AFRIEE 2 4F, KU R @ MARBEVIMKIKN Ty, T, Ty, ck; BHUSHE 3 4F
M 44, BT EmMNKEI/NMRIRA T, Ty, Ty ck; Ty Ty #l Ty & 4F BEAL R & 45 0l & F X 1R
126.73% . 167.46%. 191.06% (EHE G5 14E), 52.91%. 71.65%. 74.84% (&K )5 55 2 4F), 42.38%.
57.08% ., 54.67% (IERLGHE 3 ), 37.50%. 47.71% . 39.62% (IBHJGEE 4 4F), BRFESER 4 45, H
MKBIMEIR I R ek Ty Ty Ts, Ty Ty Fl Ty 4545 B 5 i 43 IR T X 1 32.29% , 42.82% . 52.96%
(BRESE 14F), 24.00%. 31.21%. 35.32% (IBFJG5E 24F), 21.85%. 29.16%. 32.42% (&K J5 4
34E), 18.33%. 23.66%. 24.7% (IEBUGH 4 ). BHUGH 14 55 2455 34, dmB I RE/MR
WA ek, Ty, Ty Tzo BRI 448, @ RMKBVIMEICE ck. T, Ty, Tye Ty T, Fl T; £54EEE 5
1R R IR TR IR 32.36% . 42.57%. 51.13% (IBRUG %6 14F), 23.60%. 30.93%. 33.38% (&KL 4
24F), 21.73%. 28.48%. 29.23% (GG 3 4F), 18.3%. 22.47%. 21.13% (IBHE 5 4 4F). HLE
W BRI S SR B R R AR AE RS, S R B A R S R S SR I (B AREE 2 4R
JERIAS T L e IR R R M A I P 1] ) SR B TR

3 ik
31 FERBRER £ RIER R
1 AR BUHE R T IR ) TR PN BIE R . G B R SRR 2 AR DI, R
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A
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ARRVINE Fhf R [a]— B [ [A) b #2257 1 26 (P<<0.05).
B2 RREBEGHE I~MaTEH. Taiedd i K TAE I

Figure 2 Growth and changes in under-branch height, crown height, and crown height rate from 1 to 4 years after different pruning intensities
Fe, AR TEFRYRA TN R ARARBE S AT RAATEAMEILE], B BEZ 2605, X B
R RE I, AR AT 38 o 52 5 G B R T AMEN T AR SR A R R IR BB A B AR A AL
MEBEMRIEEN, X500 8% X5 720 58 Mg P K # #0 Fraxinus mandshurica
IS 5 AL X AT RRVR TARAOC A =1 £ T RL, 5 “WIRRMR IR —25, &
DICRBI I, WA G E e ie R £ AR, i Z 8 M Fp BRG R , SR IR B B A
s s EC e ST A AR . SR, SR EE AL RS R A, JE A AR RIS A RE S,
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