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Selection of superior families of Chenshan red—heart Chinese fir based on
BLUP breeding value and GGE biplot

CHEN Xingbin', LI Zhiqiang?, PENG Xiaobing”, LOU Yongfeng', LENG Chunhui', XIAO Pingjiang®, XIAO Fuming'*
(1. Jiangxi Provincial Key Laboratory of Improved Variety Breeding and Efficient Utilization of Native Tree Species, Jiangxi Academy of Forestry, Nanchang Jiangxi

330013, China; 2. Wugongshan Forest Farm of Anfu County, Ji’an Jiangxi 343200, China)

Abstract: [Objective]To provide the basis for the selection and utilization of Chenshan red—heart Chinese fir families, BLUP
breeding value and GGE (genotype main effect plus genotype—environmental interaction effect) biplot were deployed to analyze
growth data of regional trials.[ Method ] DBH (diameter at breast height) of 31 half-sib families of Chenshan red—heart Chinese
fir at 3 experimental sites in Jiangxi Province were measured at age of 4 years. Through best linear unbiased prediction (BLUP)
analysis, the BLUP breeding value of DBH for each family at each site was obtained. GGE biplot based on BLUP breeding value
of DBH was analyzed to evaluate families and sites.[ Result] The analysis three—site combined variance showed that DBH had a
significant difference between families, sites and between families and sites. The first two principal components (PC1 and PC2)
of GGE biplot explain 94.73% of the variance based on BLUP breeding value of DBH. Anfu site had the strongest
differentiation and representativeness, while Wuyuan site had the weakest differentiation and representativeness. The growth
of family 21, 17 and 8 were the fastest, and family 22 and 18 were the most stable. [Conclusion] Anfu site had the best
differentiation and representativeness among 3 trial sites. Family 21 and 17 showed both better stability and fast growth. GGE
biplot based on BLUP breeding value can be effectively used for evaluation of Chenshan red—heart Chinese fir families and test
sites.

Key words: best linear unbiased prediction; genotype by environment interaction; genotype main effect plus genotype—

environment interaction effect(GGE) biplot; Chenshan red—heart Chinese fir
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AR BEHLSON 1 Fre T Al A" . AR AL phy B A PR AL R PR B8 BAE RO (GXE) HE [P E i . ARk
Hh I DR BRI AR 000 38 A, B DR B 058 A BORH (] A9 PR 5 38 FJC I 2R RIS A ] T A7 A 22 5 DALk
TE AR VPAR A0 3 b BAE RGN R T R A B i e+ E R B IR B BYAH SC A (R 0 A AT
T EAE AT e #5580 (Additive main effectes multiplicative interaction , AMMI) 0 355 PR 780 =2 280hn 36 [ 180 — B0 5% B AVE R0
(Genotype main effect plus Genotype—by—environment interaction , GGE ) XUbp & 43 BT 5 A7 TH R AR 356 R R 34 455
HAERN" . GGE ] LASE I 22 b o5 B0 B R 25 5 PR 1000 0 L 4 v 2 AR e SR R RIS SR T, GGE %2
SRV 5t | b TR] 35 22 [ ot LA BR [ 4 AR A, X BR A 1 HEAEARA T By T o S s ik GGE B [ R
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1.1 KEM¥E 7 &

IR R BRI L0 A2 1S AH 7 A e Ak, 2R R 314 2017 4 11 A - R ARWEEZ R B kil
MIGFRINZLOAZ 1.5 AT B R FFE A9 31 TJetE R A B AP . 2018 4F3 K R F 1, 2019 443l #E 25 B
VPR EUKIR SR (wy) V264 B a8 b7 (af) FLE 3 BMOR AP (x6) 3 #35 EE 5 R M AR, 336 0 1 < fe
FAFWAR N, EMOR ML AT, 5 R/ X, EEZ 8K, BRATHE 2 mx2 mo 2022 4%, % 34000 i i 4
AR L O AZ AN PRIIEA 7 B A 1 B A%

F1 RBENSESE

Tab. 1 Geographical conditions of the test sites

ha=s IR A desis° 2 AEREIK B/ mm SRR C JCFE/ d
1 IR LR 29.103 3 1175320 1880.8 16.7 250
2 AR BRI LA 27.183 8 114.1415 1638.3 17.7 282
3 & FEEMA R A 25.173 3 114.895 0 1510.0 19.6 298

1.2 ¥IEHIT S 54
FH Excel #4750 5 B0, A H R B P 1 GLM i B R TR 22000 . 2250 TR G AR A R
y s b Hrsfite (1)
S 2y, I e A BT, s, oA LA S50 b, SRy 1t skt PR DX AL R L f, A i R R RUE , of, R IX L R R AS
RN, &, WBEHLIRZE o
M RIEF Imed (11— R AR AR KR M BLUP EFME" . ZRHHIR SRR .
y s sg e, (2)
S 2y, R, Ry RIS, s, P RBE [ 22 540, s, IRBE IR ELAERUY , e, A BEHLIR 223000
fifi Fl R 15 5 GGEBiplotGUI F2 ¥ 4 2 il GGE BUbx &l , 2 54 Scales BE % 0, Center % £ “G+CGE”, SVP £ #%

“Symmetrical """,
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B E
2 5 % lﬁ ﬁ#f Tab. 2 The performance of diameter at breast height of the
2.1 A KMIKRGFE T F families in three experimental sites

&2, 3 MR S ERERE S SRF AN b W36/ cm AR/ em 5 ZE %
Mo LR DO -FIL R R K RRR fiit 8 e !

LA . .23~5. .

B 5 K 7 ELZ % AR ELZ %
RO KRIRER REOCF I B R R o L

W5 F g i AR R MR B R o 3 Mgk B R A
KR, RUIBRINZLOAZ 1.5 AUR bl 5~ QO BT PY 2 g ARt
3 M A5 T 22 At 2R (3 3) W, WA 1 5 2 18] 22 5 A M 2 28 /K P, G Al AR T A0 R 58 AR I 14
A A M A T ) R 3R N B xS AR IR AT AR S 35 25 57, AR W B R A A A R B — B PR A
BERMERER
®3 MRBAEFTEN

Tab. 3 Three experimental sites combined variance analysis

AR SRR B S5 A ¥y FAE P
iR 2 413.141'5 206.570 7 118.87 <0.000 1
i NE R 21 1089.5715 51.884 3 29.86 <0.000 1
KEHR 30 224.892 0 7.496 4 431 <0.000 1
H XK R 60 280.996 8 4.683 2 2.69 <0.000 1
EEXR R 210 658.034 7 3.133 4 1.80 <0.000 1
2 3091 5371.4550 17377

%% BLUP & #1849 GGE AR B 5 #7
R AL EH HORGRE R BLUP IR MRS I EZ R E FME (R 4) . 3l E ﬁlﬁﬁﬁjk
%05@%%757 8.6.18 5, RIMBIFHIE NI TE. 5.25 5K A A ML 3 M HLRE/NT 0, RBUAE. H
FAAEAFIAEE S AR A—B(FRERT 08UNT 0), PR . Sl i X R A, wé@%ffﬂﬁ, X
FE AR, 577 2200 e h s 4 R — 2
®4 SHRRREARRE M SHEEEME
Tab. 4 The breeding value of diameter at breast height of tested families

HRRZRS  MEEME S LA FS  MEEME s FEXRT WREME %
7 0.111 8 1 21 0.334 8 1 17 0.243 6 1
19 0.062 3 2 8 0.289 7 2 6 0.197 8 2
20 0.056 2 3 3 0.2380 3 28 0.175 4 3
8 0.054 0 4 31 0.236 3 4 11 0.129 5 4
22 0.045 8 5 4 0.1957 5 14 0.128 4 5
6 0.044 7 6 13 0.171 4 6 1 0.109 9 6
29 0.039 8 7 17 0.1523 7 32 0.1059 7
32 0.038 8 8 24 0.1202 8 9 0.095 3 8
15 0.033 1 9 18 0.1130 9 21 0.084 1 9
16 0.029 5 10 30 0.099 2 10 19 0.0470 10
12 0.029 3 11 1 0.076 3 11 7 0.0325 11
24 0.023 5 12 6 0.073 0 12 23 0.0309 12
18 0.020 1 13 28 0.063 8 13 18 0.029 4 13
27 0.0192 14 14 0.057 2 14 16 0.027 4 14
25 -0.003 3 15 2 0.046 6 15 26 0.0209 15
2 -0.007 8 16 7 0.0117 16 12 0.019 6 16
14 -0.008 4 17 9 0.009 7 17 8 0.0130 17
23 -0.009 8 18 19 -0.0130 18 27 0.001 2 18
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x4 (8)
BREZS  WRREME S CWWEZRY  WEFEME FEXRS WEEME

21 -0.010 6 19 16 -0.018 3 19 15 -0.008 0 19
9 -0.013 1 20 20 -0.018 6 20 3 -0.009 1 20

-0.0137 21 32 -0.0301 21 25 -0.0532 21
4 -0.016 8 22 11 -0.0510 22 22 -0.0559 22
31 -0.022 9 23 27 -0.0525 23 31 -0.067 1 23
26 -0.0327 24 26 -0.067 3 24 30 -0.108 7 24
13 -0.036 9 25 22 -0.0752 25 29 -0.1377 25
30 -0.043 6 26 25 -0.104 4 26 4 -0.1393 26
17 -0.048 6 27 5 -0.1529 27 13 -0.1516 27
28 -0.0510 28 23 -0.161 6 28 24 -0.1827 28
11 -0.056 3 29 12 -0.188 1 29 5 -0.188 1 29
3 -0.059 1 30 29 -0.2459 30 2 -0.1954 30
1 -0.128 8 31 15 -0.2852 31 20 -0.2229 31

BT 444 K42 BLUP & FME LT T GGE WUER I 7347 (B 1~ &1 3) , B wy Laf oxf I3 8, 1~32 A%
Z xRy 323 5 R B — F s (PC ) RIS — 2R (PC2) o MR BT WA 32 43 FE [R] i B 7 2578 534 94.73%
HAPCL#RE T 58.74% 78 5, PC2 A T 35.99% , Ui FH /- A 45 Ll 52
2.2.1 X E 65T

GGE XUbR BB 25 I s B R R B — 20T, 1 J5 SO 2308 % VR4 4 2 3008 43 U LA
T DX, H L 1 RT AT, 3 AN s A B AR 14N X

BRI AR AR
Fig. 1 Grouping of test sites

222 BRI S RAM (R 5 A A X IR B R it

P 2 St 3 A U DX A3 AR | o I s A S O P 2 BRG] £, P X R 1) B Y [ R A T34
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IR BRI S X3 g, ) s R, XA R o 3 I s {5 R AR R 5 5 O Y PR
{142 A1 R0 8 D R %) B S AR Y, 150 D 2 A R e s AR I 0 X 40 ) i o R 5 P S PR AR A Y
Jefa Rl A 0 I AN R e R R, R I R S AR R X A3 T 3 25

e FRAR 0 s A7 TP Y PR A B A Sk Ak (RO BRI BRLC ) (L 3) B e AR S 0 s BT, B TA Ay i e )
DA g 3 5 O TR e 2l DTN I 51 127 W <= [ DTN U DS 5 = B @ = =R = N g 1 3 R
T, T 2 A I S R AR I 1) i AR U
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Fig. 2 Discrimination and representativeness of test sites Fig. 3 Comparison of test sites
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YRR A B A R A S 7 SR Sk — M K R T BRI, AR R — A R R TR
PRIS(EL ; B g S AR (e , iAo, [ 2z, Al . P X Bl b e e R B AU R AR E 1 , AR Ml
HASE . M 4nIH1,21.,17.8.6.28 3 5K R Mtem T M4E,29.5.15.20 53 FZ R WAL T F 4 e,
70913 SRR S SR EEGE . 21 TRARKRBRRER, HIKN1T 85X R . RARER R4S
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B4 SHRRANFEEEEREN
Fig. 4 Genotype mean and stability of tested families
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b B AHZE A DA GGE XUbR B MOl i F i R BE o R34 A8 00R 25 0] 4 BT 25 4 T - 40 A i (A 12780 ) 4R A5
BLUP 4 , AT GGE RURR I A , LA i Xof 35 R B R 06 3 A0l (K5 B o RIS IS 8 SO o 25 ) AR S 4
A I 15 25 RO I E % Mg A PR R (US R R)) 3645 BLUP 308 FH T GGE XUbR (8143 B7 , A 35 iy F T b i -4
FE2 TR S PR . A4 AR T BLUP B85 1 GGE BUbR [ 43 A 925 46 B A7 IR otk 2 X s Ak i 36 0 4723
BT, R BBAG IR 5 | FhJCPE R A SR AL BB . (I BLUP B AME AR W BB 1 T GGE BUbR 4347,
A DA DR 00 50 AN 1A S 5010 15 2 [ T, 205 22 i 0 AT e M Y SR L B 4% BLUP & AIME T
Z M A2 AR F AR E GGE BRI 23T, B W1~ 32 o0 LA By 2578 5 1 95.28% , YUAN Z6PF| B A BLUP &
FIELXT 22 Ml e 2 A AR MRHEA T GGE SRl 430, i A~ 32 B o3 LA A8 Jr 2678 53 1 95.2% , 4943 31 T HE 1Y
IRIGEE R . AT Mg 42 BLUP & FE TR FR LU 210042 22 Hi i GGE RURR B 43 BT, 438 i 19 A4~ 32 Bl A L i e
271 94.73% , LIS MT 2 AT 5 . DA IG s ACRAE N X 43 J1 2R, L Amif o6 5 A e AR A 6, ool
15 0, AT B TR N oA B BRI 2T O A2 B S5 s, S S M S A R I 2D O 2 A K AR S 15 I
5 A H A R R 55 (AR R RN A s . FESR R RV T, 25 75 R M A% i s AR v AR e 1L 21
17 SRR NEHEA NFER R .

AR BRIZE0AZ DX SR 56 (%) B 2 TR 78 b T8 b xR AR 0] 22 S 35940 B 2, SR BRI IR R I 355 i B
LK . SETF IR EFMEN GGE TS 24w B R BRAR R IR 5T | 256 25 TR 428 1 sl A M ARG e
205 17T SR FZJEMEEAE NFER R o AWFFTALLL 4484 DU 2 AR A2 B8 251 T T GGE XUARIE 437, BRI AZ A
A A K AR K, A TR R B A 2 A BRI 01 T 25 AP, ARG 20 S IR AR 6 4538 .
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 E:(8)RATAEEANTEALRERFAEERGEELTF RFRREAMR [FR]ETEEHKL
BFHET T B AR A RN T A MM, 0 AT (2 MM R, AARERASAEE ) MLy B AR, 5512
ASKRAT TN R0 3 AR B F 10N GAREAT S 250 T F % Tld (K A R oA A dl Ko7, JFidat £ %
SOM AR ESI LB RRBEAME [SRI2AAMEELES TEE LSRR LFH PR TEFHAFLY
BERFER. BARERFAEEREREZPERELEF, FHLFRLA2992%, L P L FHOEFRHRKR
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Analysis of genetic variation in seed garden growth and seed traits of
Schima superba

PENG Yihao', CHEN Mengyi’, HE Wancun?, LIU Juan', ZHU Hongyang', XIAO Wenyu', SHI Maoyin®

(1. Jiangxi Provincial Key Laboratory of Subtropical Forest Resources Cultivation, College of Forestry, Jiangxi Agricultural University, Nanchang Jiangxi

330045, China; 2. Jiangxi Forestry Science and Technology Promotion and Publicity Education Center, Nanchang Jiangxi 330038, China)

Abstract: [ Objective]To study the genetic variation of growth and seed traits in the clonal seed orchard of Schima superba, and
to select superior clones at an early stage.[ Method ]A completely randomized design was employed, with 60 S. superba trees (12
clones with five replicates each) randomly assigned to a planting area. Variance analysis, Duncan’s multiple range test,
coefficient of variation analysis, and correlation analysis were conducted on 10 indexes such as tree height, diameter at breast
height and crown width of 12 S. superba clones at the Linfeng Base of Jiangxi Provincial Forestry Bureau Science and
Technology Demonstration Garden. Superior clones were selected through principal component analysis and cluster analysis.
[ Result]Significant differences were observed among the 12 clones in terms of fruit yield, 1000-seed weight, germination rate,
germination potential, leaf length, and leaf width. The overall variation in growth and seed traits was moderate, with an average
coefficient of variation of 29.92%. The maximum coefficient of variation was found in germination potential (60.83%), while the
minimum was in tree height (14.73%). Correlation analysis showed significant positive correlations between tree height and
diameter at breast height, leaf length and leaf width, germination rate and fruit yield, and germination rate and germination
potential. Principal component analysis and cluster analysis indicated that Clone sy39, le21, jo57, and sy50 performed well
comprehensively. Progeny testing of these clones is recommended in the next step to accurately assess their genetic quality and
genetic gain. [ Conclusion] Clone sy39 was particularly outstanding and can be used as one of the superior parents to provide
breeding materials for the upgrading and renewal of seed orchards.

Key words: Schima superba; growth traits; seed fruit traits; Clone
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AAnf (Schima superba) A 11 5B} (Theaceae ) AR J& (Schima) & Sk FE I R I AR S8 Aty 7 Sk ARy 3
B AN RN R B A MO Rl B R R AR R B 25 5] R R R MR T T
HESR A RN T 20 SRR SR Ay B W (R e REE S I R i KR R e, B
JPEREFNE 2F 7, Tk R By KRt 5 4 1 AR e

Pl 2 b N Tk 3 R A O R TR 8 D0 1 s 1 AR, SR RO Ak B B 2 = 4R AR R o7 17
FER Y . 38 e b BE G 2R AR KRR SR A TR 2 S A0, nT TR — e R R R R R
PETL T[] [ ool 10 358 £ i S RD 48 i 7 7= B AR I R TG 2R A el 5 A B A o a8t 4% i o 1Y
AL BRI B A 4 1 LA R . R R far e el a8 7 s A, el B R AR R B, R I TG &R
V1) 285 ST R 1) ot SR 25 BB, 76— a8 AR B L5 17 7 el 1y R o A

TLVEA SR AT 1 3277 K 22—, O THRTHVLE A A far A TARA 55T, YEPE 48 Aol R B R i 2017 48
S 1R0 T v RO A2 B S A B 5 T e T AR for () R G R AR A A R G G B A g SR X R
el e el S A T R AR RORAS RS MR TREAN A A =Rl BE 1 ARl st A . DRI, AR 58 6 A fof )
FIeE R R R ) 12 T0HE R VAT T AR AR R SR A TR A, R AR s e MR 4 A T R UE T4 R
PEAS, G101 T ff A Aof JC P R AE VL PGS X ) A K e8I A far 7 el 1) 3 7 6 B SR (AL BB A4
1 MR5RZE
1.1 X33

PRI AR TE T VT 05 2 MRolk SR BB 7 3 Pel bR 3 2 (I VTG 2 SROR B b s ™) AR far Jo bk R 40 9 b7 el
FEGE R RE A S IRl B A MO B 25 B W B B 5% 97 8 B R fef O [ TG PE R L Rl H R 28 A B R SR L
B AR R A AR A R g B 1R T R AR BR O 1157497 N,29°01" E, K2 31 m, 3 i ks
R ERYE B T WA IR I 2 KU S R E L RUEIR R, AR 16.9°C, 1 AR IR 3.3°C,7 H
R 29°C AR R OK A 1 485.3 mm.
1.2 XIEAA4t

20174 11 84t 2B4F 1 5@, ARATIE R 3 mxd m, RS2 R PEYLE T, BN O R SAEE Al E il
Bl e ArJm e B 12 oM RIS X4, 20 ) R Jo A 2R xf19 .jo18  sy24 , Ji 17 .jo57 .j059 .sy39 .jol5
sy50.jo49 xf3 lc21, FEANToE R BEHR 3 kAR KRB AT (1 Bk , P82 A A bR (0 2 R MR A s etk
1.3 X7 %k

20234F 10 A, M A JCHE R A 2R Mg 4% el i CERUAR 14 el el A g L et B S X 18D Bk 5 K b . R
07 45 TGk 28 0 TR0 B A A0 R AL B, B 3K AR AR MR AR AR 3R BE A4 10 I A, A
JotE R34 30 Aok o R ERAEAR TS 40 B A O SR 28 A B 4R A 5 (v - b5 32 ikl B
Jr 1) b e SE Ak ), s bR R ROE 0 5

202443 H  XERAE M 124 Tk R R F001 7 &5, 00 8 AS (R JGPE 22 A0 7 A i & R L 2R B
TePE R BEHLERE 100 KR AR 1o FHIE KRR T 12~24 b, FHZEIRAK S bk 3 W, i J5 ¥ 50 %
FHA WA EEFRN_E, BT 25 CHIRRE IR PR IR . YRS A F AR ZE WA 1 mm B A0 & 2F B H 58
THA5 A B far b7 10 B H S35 2 2R 800, i 225611 3 d, FET TSR A U far b7 19 4 215 DL

FiF R 23 P = M /Mx100% (1)
K G=M /M, x100% (2)
EZ‘%’%%&:CV:%X 100% (3)

%o, My R R far B 740, M e 0 P B R R R R R, ML R T R RN R 2R RGR o R
22w A
1.4 #IF%itTFa M7

K Excel XJH 2 B JE1 7R 8, FH SPSS 25.0 X 25 AR 22 AT 4 1150 B, 2 F R1F 5 19 bioplot #4745
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APEIR PCA 431, F 3T helusi PRECFT plot BRFON JoPE R & HRIET T RFE RIS, FH Origin K]
2 BEREHH

2.1 AT FMEFRAERKMIREZE FHE

FRE S A for ToME: 2 (0 2R KAMIR 25 R (3 DT A, SR T0 1 20 = F (o 4.82 m, Horp otk R jo15 44
e, R 5.67 m, IKBEME I 11765 . SR00H R AR R 27.63 em, Hd ot R joS7 Mt i kK, 0
32.73 em, iR BPFIER 1185 s 7 Totk R M2 = T 3408, 5 S otk R 10 58.33% . Sl et R 1 iR
SERIAE Ky 3.80 m, Forp ok 2R sy39 SRR K, Jy 4.48 m, K FPEAYME Y 118 4% 5 6 D ToME 2 (0 et i v T 4418, o5
ZIAToHE R 11 50.00% .

AR A i PR 5 L BRI R K 43 R R TR KO I B DRIk, AR fiap TG 2R () i R DR 2 S o L g i
FEAREZE X, AU T I SE R T8 e 3 Rk . S300E R, 0k &R sy39 MK K,
14.59 em, 2 FIEM 11965 6 D ToPE R K m TR0, 5 SiRT0PE R 19 50.00% . TotE 2 jol5 (I 58 i
$E, 4 5.09 em , SEFEMET L19A% ;6 N TotE R M58 TP A, S0 R 1 50% . M K58 R KRR T
PE R sy50, 4 3.25, /NS 3, 4 2,705 4 AT R K Tt TR, 5200 2119 33.33%.

J5 5 Bra R 2R (32 2), AR Sar ATl A 19 A A bR v o B4 AR e R 7 22 S 3 AR R B I KO e
PR 19 22 T 28R B R K F- (P<0.01) , M KB L 25 R i

F1 FEAMLMERZ EE KRR

Tab.1 Comparison of growth traits among different clones of S. superba

TR I E/ m 4%/ em T/ m M4/ em M5/ em Kot
xf19 4.07+1.12b 28.23+8.57a 4.25+0.61a 9.81+1.82d 3.60+0.23cd 2.73+0.45h
jol8 4.73+0.31ab 28.27+0.95a 3.95+0.74ab 12.14+0.57abed 4.27+0.20abed 2.87+0.10b
sy24 4.83+0.49ab 27.93+8.45a 3.83+0.80ab 12.33+1.07abed 4.17+0.47bcd 2.98+0.19b
17 4.27+1.02b 26.10+6.88a 2.97+0.94h 10.80+1.59¢d 4.01£0.52cd 2.71+0.14b
jo57 4.83+0.32ab 32.73+8.10a 3.78+0.53ab 9.75+2.35d 3.45+0.94d 2.88+0.42h
jo59 4.83+0.15ab 25.33+7.68a 3.97+0.16ab 11.76+1.43bcd 4.12+0.53cd 2.86+0.06b
sy39 4.63+0.51ab 29.03+5.85a 4.48+0.38a 14.59+0.60a 5.03+0.36ab 4.12+1.87a
jol5 5.67+0.06a 26.53+2.32a 3.48+0.84ab 13.98+0.84ab 5.09+0.16a 2.75+0.08b
sy50 5.40+0.50ab 27.90+4.16a 4.05+0.43ab 14.18+0.42ab 4.42+0.17abe 3.25+0.11ab
jo49 5.17+0.45ab 29.80+4.97a 3.73+0.21ab 12.46+1.94abcd 4.44+0.68abc 2.83+0.01b

xf3 4.60+1.35ab 24.27+3.10a 3.38+0.71ab 11.79+1.49bcd 4.40+0.28abc 2.70+0.32b
le21 4.80+0.56ab 25.47+6.78a 3.68+0.70ab 13.33+0.23abc 4.25+0.31abed 3.15+0.19ab

S 4.82+0.71 27.63+5.57 3.80+0.65 12.24+1.92 4.27+0.60 2.99+0.62

T [FISIANRING TR R AN R A BR R A7 2 35 1 22 57 (P<0.05) %2 FAEASEEREE KRG T ESHF
Note: different lowercase letters in same column indicated significant  Tap.2 Variance analysis of growth traits among different
differences at 0.05 level among different treatments. clones of S. superba
2.2 RFT M R AP FZ IR £ S FEIR F W
F S AR JE A 2R (9 B S PR 2 R (3 3) Wl i, 8 Lrs 1156 0.365
PEZR sy39 45 Sttt i K, 4 28.18 g, 2 I A 2.19 %55 Mtz 0-5 0.884
ATk R S TP, 7 B R 1 42.00%. i 131 0.382
. o e . FASp . IS 4.169%* 0.002
TCME R jod9 TRLE R, 6.91 g, TRLE fi/ MY JE jol8, o S 0.008
H 358 g5 5 TR TR E & TP (526 g), i Bk Kt e 0246

L A 42.00%. %f R ol MR TR B B et 0.05 K (UM 12 -8 e 0.01 K
47.00% , 2 BRI R ICVE R xM3, 608 5.00% s K2R o oz v mse

= TFAER N R A 64, 5 2 ol R 1 50.00% Note: * meant significant difference at 0.05 level (bilateral), **
K 2FE At g 1) 2 T PE &R jo49, 4 23.67% ; B AR 2 TCE meant significant differences at 0.01 level (bilateral).
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F sy24 UK 4.00% ; K ZEHGR R IEM TR 61, SR TGHE R 1 50%
Ty 22 T 25 (2 4)F A R [RI A fof To Mk 2R 1 485 S T TR & 28 536 1) 22 53 B iR B (2 3% /K SF- (P<0.01)
R ZEI 25 IR B i K (P<0.05) .
%3 REKRMILE R BB IR A b5

Tab. 3 Comparison of growth traits among different clones of S. superba

TotE &R 4ESiE/ ¢ ThidE/ g KEFH % REHH %
xf19 7.47+1.51ef 4.80+0.08e 11.33+3.79f 8.67+3.79cde
jol8 6.03+0.52f 3.58+0.10i 20.67+4.04e 18.33+2.31ab
sy24 15.69+2.23¢ 3.76+0.03h 6.00+2.00fg 4.00+1.00e
17 6.36+1.39f 6.23+0.17b 27.67+3.79¢d 14.67+5.13bc
jo57 22.35+3.38b 4.63+0.09f 38.33+4.16b 14.67+3.06bc
jo39 8.62+1.94ef 4.46+0.11¢ 26.67+1.53d 17.67+3.51ab
sy39 28.18+1.84a 6.24+0.07b 47.00+1.00a 23.33+7.37a
jol5 8.03+0.62¢f 6.74+0.09a 9.33+2.08fg 4.33+2.08de
sy50 11.01+2.23de 5.43+0.11¢ 20.67+1.53¢ 11.00+1.73¢d
jo49 13.36+2.48cd 6.91+0.05a 32.67+6.03c¢ 23.67+4.73a

xf3 7.75+1.65ef 5.15+0.14d 5.00+2.65¢ 4.67+1.53de
le21 20.69+2.37b 5.09+0.09d 40.33+3.79b 5.67+1.53de

SEH4{E 12.88+7.34 5.26+1.07 23.81+13.94 12.56+7.64

T : RS R NG PR R AR AR B A 5 R 22 5 (P<0.05) R4 REARTLERAOFFERBOTEST

Note: different lowercase letters in same column indicated significant Tab. 4 Analysis of variance of seed traits in different

differences at 0.05 level among different treatments. clones of S. superba

2.3 KT R ARk A S Mk T R 5T PR F L
He AR T I T 2 0 4 5 IR MR A 0 SR ;fi 346"6'814599‘; no

SIUT(3 5). B R AW B TP M G WS RN s o 0000

M I E K TE TR AR R RN 14.73%~ Yo 2.866' 0.015

20.74% & TG AE AR LR SAPIRTERPE R L g g3 0,05 KO- (U 12257 5.3 , +d3AE 0.01 K-
(B FEAE— o 25 57, (H 22 AT/ AT REAZ BIBBHAE R (o)) b 2s Sem i
WA Z AL R . B RS Y AR S R B R Note: * meant significant differences at 0.05 level (bilateral), **
14.73% F1 17.11%, 7% 4k i B2 43 %] 4 2.00~6.00 m Fl meant significant differences at 0.01 level (bilateral).
1.95~4.95 m, R RAEERKIEE LA —EES (HBIERAE KGR —8, 25500 RFR R FHX
3AMPEIR B 728 S R BT L 20 1 56.99% . 58.55% F1 60.83% , A AL MR AT A, NGk 52 Ry 3.77~30.01 g, K 2%
FR ZE A AR IE Bl B RSB T LN E el X RIS MR E TOME R 2Z AR B 5 22 5, T g St fL
FWYUIMEE, A RIS SR . 10 MR8 5 R B0 29.92% , A R I R B A8 . X RIIAR
faf TPk RAE X B IR EAFAE— R A8k (B AR AL R AR & BE AR F 5 — AR F ol

#5 S5 ERTRER

Tab. 5 Comparison of leaf characters of different S. superba clones

PR FHIE brife 2 SN i/ IMH AR5 B %
W=/ m 4.82 0.71 6.00 2.00 14.73
W42/ em 27.63 5.57 39.60 18.20 20.16
S/ m 3.80 0.65 4.95 1.95 17.11
K/ em 12.24 1.92 19.30 6.90 15.69
55/ cm 4.27 0.60 6.60 2.20 14.75

< T Lt 2.99 0.62 4.29 1.86 20.74

255t g 12.88 7.34 30.01 3.77 56.99
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= 5(4)
R FHIE PRifEZE SN I/ IME A5 R HU %
THRiE/ g 5.26 1.07 6.95 3.51 20.34
RHE % 23.81 13.94 48.00 3.00 58.55
RHI % 12.56 7.64 29.00 2.00 60.83
SEIE - - - - 29.92

2.4 RAT T F BV IR 18] 69 AR XM AT

Xt AR JC A 28 1R 10 PR A6 Bn A7 R S 20 BT (3R 6), 45 2R R AR 53 15 A2 A7 A8 {2 35 IE AT G R &R (P<
0.05) , 3X 15 HI BEA B AC B A28 F0 18, AR st A, s R R AR A I By — e o ORI A g AT ) T L 4
T PRI = X G B A4 5 2 BE 7, [ A I 3 iy vy DUSRIBOE Z2 (9O B . X Rl AR VR 2240 il b i s A7
TER, FEHIEAE AR E AR AE S R G . MRS M SEAF e 238 IEAHSE G R (P<0.01) , BE W& 20 &
i B, O SE R, X e 7RG T R IR S R E B AP, RITE—E B AR AR L AN
YOS M —E B LR, DUORF LA R RERIAR P . S50 19 R 2R RAFAE M R A G R (P<0.01) , i
WIok A w7 B A R B BRI TR RE T o AR S R ZF A AR B3 IEAH SR R (P<0.01) , B W]
TB R 2 ) AR T RO T T B A AR R TS IR A SR RO AR X D

®6 TREAFLMERZ BEEXES

Tab. 6 Correlation analysis of different clones of S. superba

=i MR Mz IS 5 KFEL ERES ThiE R R
iir=2 1 0.154 0.377" 0.233 0.169 0.150 0.011 0.213 -0.026 -0.076
e 1 0.194 0.322 0.187 0.177 0.263 -0.154 0.163 0.150
gtz 1 0.235 0.272 -0.098 0.206 0.024 0.144 0.145
IR 1 0.855™ 0.128 0.168 0.258 -0.002 0.006
e 1 -0.394" 0.015 0.304 -0.134 -0.007
KB 1 0.262 -0.041 0.256 0.051
9 1 0.074 0.664™ 0.202
TR 1 0.263 0.216
KR 1 0.630™
R 1

T #RINTE 0.05 7K OB ) 88 25 A 56, #+ R R 7E 0.01 7K CBUI ) % 5 25 AH 5% o

Note: * indicated significant association at 0.05 level (bilateral), ** indicated significant association at 0.01 level (bilateral).

2.5 KT R BME K 8 R0 0T
FETARAA R IO 200 10 AR 5 32 40
B i S AR A T 275 TPAN , N2 7 Fiom AR FEAIE(EL
KFETF VA0, R 44~ gy, Rty 22 5aik
4 82.31%, A LA B 1 B i KB A (5 8. 56—
F O TTHRR A 31.24%, K ZEFR R ZFH G5 RK
7 A N W R TR DO =B S = (O Y
25.67%, M (58 AR v R 4% 32 AR 43 3 AR X A 1
DA — o MR — LA AR BUT B LLLE B PPN 45
TePEZR MR 1), 0 A AR % A 8 5y 22 1Y Le A 2
56.9%. 45K, FrAHEPRTE PCL 2 IEAHCHE, i
FE R R TE E R B TR EE AR IR AE PC2 2
PUIEAR S s 2550 Pk 285 P 7 R ZE R R AR 1E
PC2 EHLGM M, TOPE R sy39 FBRAR , 4550 =
TR 2R PR ZEH SR R 58 LSRRI HE

xR BEEHEERST TR REFHET
Tab. 7 Principal component analysis and factor loadings

of various indicators

ity PC1 PC2 PC3 PC4
i 0249 0533 0068  0.685
gtz 0.500  -0.506 -0.018  0.18
SR 0474  0.061 -0.524 -0.418
LIS 0422 0872 -0.142 -0.144
s 0.141 0.898  0.085  -0.366
KIilt 0.673  0.157 -0.365  0.428
S8 0797  -0.131  -0.064  0.027
TR E 0208 0424  0.828  0.055
R 0.767 -0326 0355  -0.044
R 0.584  -0.358 0424  -0.292
FEAF(E 3.124 2567  1.435 1.105
DTk % 3124 2567 1436  11.05

St TTHCR % 31.24 56.91 71.26 82.31
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il o JoPE A sySO ) TRIE g S I SEAF MR RBUACHF o TEHE & 1621 71 jod9 TR R B, Tk
B M3 JE 17 .5y24 x(19 .joS9 Fll jo1 8 YR BLEIE . TR (i Sk drgdid, W] B0 AR SR Ay S ) 5 — Al o3
PAA KRR A R 55— S i TR A K
2.6 RAT T BMERE K AT

XA TN R MR T RGERISSHT (1 2) , B 2R BR ST R4 Jy 3. 56 T L 34
JCPEZAMRL, 2350 0 Jotk 28 sy39 1e21 \joST , IR Y 25 S ABN 1 A 25 SR AEFIME L b By g e iR
R RAF AR R R AR , Ho JotE 2R sy39 B9 AR RAMR AN AR SC MR I HES IS T . 29 T 2EEL 2 5 ATt R b
BE AR TENE R TR 17 ,j059 jo18 sy50 . jod9 , LK REMAE o it TR & 2F R AR ZF RIS b, B4 71
{55 MZERAAL S 4 TCHE AR, 230000 TEME 3 jo15 M3 xf19 ,sy24 , L RE MR SEHR B IR R B AL 22, A
TMER jol s THRIE LRI LAF . L EA A5 0T IR A T 28BEM JCHE 3 sy39 1e21 Fl jo57 L4 R T
FABTCHE 2, o JEtE 2 sy39 e

E1 REARFTEERSHERMNPCASH
Fig. 1 PCA analysis of variaus traits of different clones of B2 129 KTEERBESTER

S. superba Fig. 2 Results of cluster analysis of 12 S. superba clones
3 HpAitie

T AT S A AR AR Bl 124 T0 1 R B 10 AR R MR AR SR, 25 R R B, A KR =z ) 1 22 S IR
IR i 2 AT, RIVR e A2 T el e 11 2 S 28 Rk ) 0 2 KO 5 TRR L MR 22 1] 9 28 S s 31 o KO Horp 46
St TORLEL R AR 28 S AR B 0 KO R SR 25 R B L E KO o A R AT T B R Bl A
AR AL S BT K B, 4% JC M AR T A AE — i B B AR S, b R 28 H08 S R Bl K (60.83% ), FEUK & R 28 %
(58.55% ) F45 524 (56.99% ) , W = ek i A% TR E A8 PR AR S/ o S N 41 2x A 5 Ay o= el A
(] Aol 0 0 A A S A, R B [) R A fir ) AR R RS Sl Ry B3 o 3K S AR IR 9 i A fir e 28 - el ) F
FEGE IR —Fh, T BE R AT AN (7] Sty J o 58 ) P A 2 S5 A = Bl 7 A el B X8 1B T P P DI ok, 722 S i
JEBN, T — L IEF W BN WA AT R B, AR TotE 5 0 110 2% 27 80 K 25 345y 748 S B B R L 3X
FIRE R T 4% Tk R b 1 LA T A —E B 2200 o AT A SR A 2 B, AN [R) o B 4 S AR 22 e — 1 A .
Tl Bel 72 O R & P AF TR A B A S A , WA 5 R BOM FIE , N 51 B Fh 72 58, Fh 7 & R 1K
W LB, 5215 Bk (Quercus mongolica) A 28885 HA — 8 R G R R MRIE AL fE— R F & S8R 1415
J1ER AR A A sl A B 45 S AR, B8 NGS5 B AR TE R R AR AR R, AE A B R )
9, DU B AR T R 1 A Bl BT AL IR BE A 52 etk LSO T SRk S o ME R R A A8 LSS, B PRoph Bl s
REA T Z WL A, A bl 288 4 P R vy, AT e 2 S B2 by i ey, 1 78 A [) o R A S I 45 55 4%
i v 7 bl (4 ¥ Rl AN

T ST AT T 2R A0 PR TR AR DG R B, B o S A RS I TE Z R E B B B ARG KR . B
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AH o~ el PN A9 A g R A A B — B0HE |, R R i A 34 4 A 0 T L Ay A A s X SR BRI 5E 4 BB ), IR A
o7 H 3G TR e DR B 2 G . 2550 5 R R R BB 3 B SE L R |, g S5 AR AN [R) 45 5 & M AZ AR 7
R R ZE GRSV RIRA OCME SGE AR BT i 58 TR i 25 3R T, R ZF B SR 7 s A B AHOCHE o AR far A el
it R ToE R A T A R TR ey 8 A K AT A AR R TR AT RE S R e 2 R A
K, 1A% PR B IR R R M AR, W RE X & 2R AR G ) (B — 0 S ELEERZ I FR 7 i, T ARHE ) H
ZEAL BRI ERAOLFh 75 1 22 R b i 45 S R B, P14 S0 i 25 S R A R BT AE K BB R . R
A SRR FIEA K A T R T HAT BRI ABEIE WV AE T o A5 Sk, A A A R 5 0 A
R, Y ST E AR WA AR A R R R e B4R (B AR e R BT 0.5, ABAnfE AR
TEARGTERT B B0 K R AE KRR AT 5 R BE R o8 b R B, AR far AR v AR OB RE PR 9 ) A OC R 350 K
T0.7, X 2 5 TAH A/ A4 2R o IX AT REZ T A 52 [ 5 bl oA B AR fap TG PR 3R MR R 80 92 3, A=
R IREE AR XS — 3, FREEXTHAE /)N

F BT 5 BT U I 25 R 3R B, JOE &R sy39 .sy50 5 HABTCPE RAR AR & PRIR Ty 255 KRB 4T, Motk
F 121 5 jod9 TEL YRy 0 LI R AF . e R R, 58 1 28BEME R MR, B GYE & sy39 121 fljo57 Y
BRI R I o Z5B PR BT 2 3  ARWEIEIA IO R sy39 121 ,joS7 Flsy50 Zi AR R B 5, Hoh e
PR sy39 B — .

25 BT  PREE S MR fof To Mk R el 75 28 A B AR vh P SR TCE R sy39 .1e21 ,jo5T Fl sy501E AL
RIGYER, F—4 0] 8 S 0 2o Jo vk 2 0 F0I05E TR, 2T R AR B — 2L MER PG 25 4 0 R s fg
b R N Hg e G 55 . Hodh e B B S 0 JCE 2R sy39, DB HAE AL B SR A Z —  JT B XGEIE #  Je 50 1%
¥y, e R 2458 TR, S AR far Pl T 2 it B8 A4 5t A% JEEAth B Sy 3 Rt O B IR ) s el A R

SE Ak
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M2, AR R FESL, R SRS X 4R
CLAEM T ARAL BRAWF ST Br, VLG $EM 3440005 2. VLV AL K24 MREFBE bkt & 8 S5 802, V7S 7 & 330045)

i E:A R R B LS TFRARERES G0N T 5, H 2 F R E AR F O B4k [ F k]l
79 4 P 5 Fo A 8 09 T2 ARAR SR AAR A BT 2T R MR A S AR AT S F WA A RERAZFHIKR, IHRA 8
P R B ERATRRGE S TN (L RIUANA AR REEFETEF AP IFHBLTNE LT AR, A
5.75% ,#4 R EEF s $ER = F Al E 200 % mr%*iéx A A 148.63% .51.78%. W JAARFSALEKERY
BREGE AFERT T HREFET H O TANGF BRI NAELEMAELLZ ML SRR AL AL BT T,
KT ERG S kAo F )t 2 BOR ARt s/Mzt B 3fdk, 5 #1 A PX-1010,PX-0003-1,PX-0002-3 . PX-0002,PX~
0005-3.PX-0006—-1.GX-837-1.GX-837; 8 ML BT AR TR A I KB KA1 A SA M4 F A5 RE B AL
W, EB A ZEERZF AN, LB A SR Kk [ 48] £ o9 W ik Fo 8 R B0E T A ZOFI L BT B
Ak M B AeATAREE T B T AR AR IR B E R AR

KR L BT AR SRR R 0T R B R AUK

FE % S:5793.9 XHERFRERD: A X E S :2095-9818(2025)01-0014-08

Selection and comprehensive evaluation of Litsea cubeba

CHEN Xia'?, WAN Wenjuan', DENG Zhangwen', ZHU Guoping', DENG YiPei', LIU Juan®*

(1.Forestry Research Institute of Fuzhou, Fuzhou Jiangxi 344000, China; 2. Key Laboratory of Silviculture, Forestry College, Jiangxi Agricultural University,
Nanchang Jiangxi 330045, China)

Abstract: [Objective]To explore the selection criteria and comprehensive evaluation methods of Litsea cubeba superior trees in
Jiangxi Province, and to select excellent individual trees with excellent economic traits as the breeding goal, so as to provide a
theoretical basis for the popularization and application of L. cubeba superior clones. [Method] The 72 candidate trees from
Pingxiang and Guixi in Jiangxi Province were selected as the research objects. The variation of 14 growth and economic
characters, such as tree height, breast height diamete, and under branch height, were analyzed. Principal component analysis,
subordination function and cluster analysis were used to comprehensively evaluate the superior trees. [Result] There were
abundant variations in the 14 selected traits, among which the total coefficient of variation of citral content was the smallest,
5.75%, with high stability. However, the total coefficient of variation of fresh fruit yield and essential oil yield was larger
(148.63%, 151.78%). The results of correlation analysis showed that there was no significant correlation between the five growth
traits and the percentage of bearing branches, but there was a significant correlation with the fresh weight of 100 seeds, the yield
of standard branches, the yield of fresh fruits, and the content of essential oil. Based on the comprehensive evaluation of
principal component analysis and membership function, eight excellent individual plants were selected: PX-1010,
PX-0003-1, PX-0002-3, PX-0002, PX-0005-3, PX-0006-1, GX-837-1, GX-837. By cluster analysis, 8 superior L. cubeba
plants were divided into three groups: group I belonged to high essential oil content plants with excellent comprehensive
properties, group 1l belonged to high fresh fruit yield type plants, and group Il belonged to high citral type plants.[ Conclusion]
Principal component analysis and membership function can effectively evaluate the excellent individual plants of L. cubeba, tree
height and citral production can be important indicators for selecting superior trees.

Key words: Litsea cubeba; superior tree selection; selected traits; principal component analysis; membership function method
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114 (Litsea cubeba ) , X245 I 3G AR ZF I, REFL ( Lauraceae) R 2 F & (Litsea ) [ 7% M1 R
BN, 22 A TR E O BRI X & R R 1l R AR S — R R AR R TE TR E R
) £ I SR A K 5 TR IS R SR SN BE R, 2 — IR b 2, BT TR P BLOE AT AR I ALY s Tk, B
2 M LA ORI i 2R S vh 28 2 AR AR IR OF Al L R AT R L S T8 60% ~90% . R T
W ELA P AL M AT T M S AR s L L IRl I TR 2 G AR R DR S B A R 2
G

HE T BAT AR gl i 7 i R T B R SR 4 A L 1 B O 3 g O AR b 1 X — b
e EL T 2 S5 1) KR A Ll it Rk Rh o SR, 3R H AT I T R R AT DL AR SR . R
£S5 TLVE W S I L IX E A s N TR AR H 2 S AR, RA k= 2B T
WA 7ol g e & e o ARk, — S A T R I R Ak F AR, 22088 5N 6 AP 13
MR F 6 LG TR POIRPEAT 3844748 5 o0 A, IO 2t 1 1 22 R ORI A KR Z G AR BB I LAY
PER R F JO1 . g HESEEUE AN [a] 5 AUAS [6) 58 2 1 45 B B0 A K PR AR R A7 38 4% 722 S o L i ik 17 5 MR
RERM2MEEFIE . 534 (Camellia oleifera) . 35tk ( Xanthoceras sorbifolium ) 55 VL5 520 & Fh H b
2T AL R R ERER ], 1L 1 R AL & B 5T 28 h 7 DLR 7 208 0 F R IR K RS,
TXAR X Jpe KAk ] R R ) 3 A5 4 4 o I, A BIE SR SR WD G R B R ) A R R IBA U NAA (ABT I
FR) FE A5 P LA 4 S 8GR B 97% . X O I T BBRBR 4 SR T AR AR T B T R A
TR o HL, AR R AT 0 ZOTF R I A T U0 S B F0 G A I F AR, i P [ 1 17 ik Ak ki
HERE PR AR S

TR o3 Wik S A PR A Y 5 1% TRV R AR AME B R RT$E T HE 2 b AL LA 2R B 8 bR i 20048
T AR ZR BRI Z R AT o R AR C A SCE R A SR L BERERR b i I SRR
BRIEC HT 12 R AN [ 95 b R B AL R[0T Al , A7 PP (258 POy 12, P DA BRAR Y 2555 BE
P AR, B BTFE W VL A8 T A (Camellia chekiangoleosa) \AEML ( Zanthoxylum bungeanum ) %5 22 35 4 Fi
AP B i B0 S R 18 7 THD A PSSR IE s ASWRSE LISk A TR A Kk K SR IR L 4E 1 N T IR RT 42
FETORFARNS LOIER AL i e 1 72 M A B OLAs , DL 5 22 B MR SR B0 5 0 O RSk S & H AR, A 32000
G303 A FA SR T BRI A 11 e e R AT 2 G PR L U Dy LA 9 0 R TG JR A4 i 2 e
HEHE

1 #R57FE

1.1 XI3B

R HL AL T VLG B oI Ak (27°58 N, 117°24" E, 3K 159~234 m, A 18~25°C) FIVLIE 44
M2 M4 IR (27°407 N, 113°57" B, 4K 152 m, AES 17~237°C) 5 i g b 4 J& 37 By 20 UM 10 <Ak
RE T FT3T s B P A 2%, 1428 R R 2 i e . R R LI A 18 32, o PR A %) - S B AR S 0B A S AG I o A6 0
25y SIE IS 133 pHAE 5.03 A ML 23.57 glkg GHERLHT 82.08 mg/ke 3L HE 5.03 mg/kg . 2% 1.76 glkg
4T 1.40 g/kg 4281 4.50 g/kg; ¥ £ 111K -3 pH (E 4.85 A HLIF 16.17 g/kg A 61.50 mg/kg  HE L 6.25
mg/kg AR 1.82 g/kg AW 1.05 g/kg . 480 3.06 g/kg.
1.2 #F 50444+

SRR IR AR IR T R 8 K R PR A B I — A A LS T IC AR, 2018 4R ZERE ML A FLARAF AE Bt
B S  BRATIE N 2.0 mx3.0 m, I A TR B i E B BT M i H E BRI E
1.3 AR 7
1.3.1 #mik el # 52

Z: B AR A AR R e UL 5 150, 855 Il F A KPR AR, T 2021 48 8 R A SR X L vk i 1B
WRIEDLA o FEAF b S M B A ), e 8% | MR e 38 575K AR T3 T 8006 25 S o R A MERR A A i DL 5 SR )5
DI b Ry O £ L 10~ 25 m 242 BB A 5648 3~ 5 kA= KM RS P e b A 485 SRR A R e 4R



16 =N S A - S %534

1145 R HE R bR e AE S B B A5 B Hoh 3 £ 50 b H PX R L BRI L GX R, 4 5 001 .
002------010 F/REZE LR, 001-1.,001-2-+----010-5 F/n 5 A XS B AL A, I3 4 bR i FH E
A %5 1010.836.837 838, I E VIR 720k, o #E £ 42 0k, SR 30 Bk,

1.3.2 i Ai A Kok o 2 5 MR 69 ) 2

HRIEZEL B AR, 455 114G F LT E, B RIS S A KRR Do IR IR R IE S A 42 5
PERBAFAE BV R, PRk £ 52 B8 RE M 5 /s ARG RS 1 14 A HERVE e e vtk . 2021 4F- 8 A
B LA F AR, I BT BORR A B A Sy [l S 6 2 LA PR 48 An . b B KR FE AR 56
o AR MR AT R ARG B RIS AR AR 2 R BCR R G | BRRAR A o BRI R
T PR A R T R AR i RN A e I

SR FHBRAT | RO RO S AR /37 A el R T i, T2 SRR B MLIE IS 5 O 1 S A bR (Ol =
Gy 300 F RAEFR R I T 000, B A PRARBR MER ™ & 5 AR AR 5 PR B 2R 7 s SR K 28K
ZENR RN 111 RS HE A T 208, K o i 5 WO B A I, R IBORS IS A, TSRO T e OO B A T
7 RS TR A A A ) o B L TR 2 O K AR ER B (Na,SO,) AbFT, 25 BRoRG il o A 7K 43, B 150 ul K
LA 4.5 mL FFEEUEL TG R, 1 6890B—5977 A S AH €2 335 J5 13t 156 S 2 K il P Ak 2% 1 43, SR FH AR B Bsf ]
S PR T T AR — VA A T T .

SAIAIE ST TR B A (30 mx250 pmx0.25 wm) , 3R FHEFLT AR 80°CIR-45 5 min, A K
FEIR 3 min, 2.5°C/min FHE ] 120°CA£4E 1 min, 20°C/min THE 2] 240°CAR 15 8 min. 205 & 4l 5 503, FE i
2.695 3 mL/min, JEAE TR 100°C, HEFEEE 1 WL, A3, SR A RS — L T it . i 244 E1E, L FRE i
HJ70 eV A& FLRIRE N 250°C, B FURTELEE 4 230°C, URATHRIE A 150°C, 23 R AL, Fi i [l m/z 50~
650 u, fEHE AR E 1200 V.,

133 3 ¥BA 32 %k

FIFH Excel BEA TR A4S S 2805007 , FH SPSS 22.0 A4 045 AH I 43 M A0 32 4340 B , A 36 043
MrFIsR & R B0E AT 255 VRN 434, I e U0 R Bk , 91 FH Origin 2021 BRI R SRR SET TR 28500 . o SR
& BRBUE R A

Yif:( Xy = Xinin )/( X = Xiin) (1)

KT, Y, i BRE 8 AR i SR eR AR X, 8 i Rk 48 br i S 5000, X, R A B T R R ) Fe /ML
X FTAT BELRR R LR AR 0 B A o 1045 SRR A A8 A 1 SRR R B[, 75 P Y SR eR A0, P-4 51 R R B
S, Z5 B il T AT

2 ZERESH

2.1 SHARIRATEG T F oA

H1 22 1 AT, IS T8 SR AR R 0 728 5 BB 5.75% ~ 151.78% , 3¢ B 3 P bR 75 FE A4 PN AR RE 44K ) 77
EEERS, AAERRABEME . A KRS PR 09 B E 8 B 5 4.46 m  J 2 4.31 em LR 2.18
m B¢ & 1.20 em FlIA A% 50 219.45 4~ (3 2 38050 b 20 A B0 R 2 e FAEAR JE T 5 8 R P80 . & e Motk 4
B 1 A5 5 R B0 R B /IMK IR 2 151.78% (ARG T 7™ ) | 148.63% (AR S 7™ it ) | 147.73% (A Rk A7 15
M 77 A ) L 111.62% (F- 3456 M 77 it ) L 102.35% (B RE bR HEAR ™ i) 0 25.15% (FE T 75 ) . 21.20% (AR fif
) . 19.96% (45 kiR ) (5.75% (FPagmE & i) o LA F ARG T 7™ 5 78 A ) A PR 18] A S i 5 ¢ K, TG 3 o5
L E ORI 45 SRR R R A T A AR S A R R MR

AN R 35 b 1 11 45 F e LMK 19 28 S REFEAE R R 22 5, ¥ 2 il 00 b 3 L Motk 1 28 S5 R B0CK 5.20% ~
127.41% , Frh 78 S 2800 KR ks ol 72 (127.41% ), Fe/ NI R R R £ 1 (5.20% ) 5 1117 51 32 16 b V6 1
PR B AR 5 REBCR 4.72%~118.42% , 7% 55 Z 50 K I MR R B Rk 6 SR 7= 1 (118.42% ) , e/ INR) R AT A58 1 5 1
(4.72%) .

—
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1 LEFERLERESRST

Tab. 1 Analysis on variation of selected characters of L. cubeba

2 PR )

SRR S =GR [EE e

Ptk B ) B N AR
T lsREE o BN SRR R %

I/ m 2.30~8.00 4.76+1.37 28.86 2.00~8.50 4.04+1.50 37.13 32.74  2.00~8.50 4.46+1.46
W42/ m 1.80~11.60 4.06+2.04 5030 2.40~8.50 4.65+1.93 41.51 4640 1.80~11.60 4.31+2.00
SEEME/ m 0.70~6.00 2.51£1.19  47.30 0.70~3.65 1.72+0.66  38.37 49.08  0.70~6.00 2.18+1.07
BRI/ m 0.00~2.00 1.01+0.47  47.04 0.00~3.00 1.47+0.72 48.98 52.50  0.00~2.50 1.20+0.63
SRE - 70.00~1200.00 341.62+215.34 63.03 13.00~112.00 42.52+29.19 68.65 101.31 13.00~1200.00219.45+222.32
ZEILKR] % 36.36~100.00 86.99+14.79 17.00 40.00~100.00 77.63+17.56 22.62 19.96 36.36~100.00 83.07+16.58
EHRREEF/ ¢ 5.97~16.97 11.30+2.35  20.77 10.42~18.34 14.07+2.16 1535 21.20 5.97~18.34 12.45+2.64
FARRARIERL
FrEl g
PR EE S
% i/ ke
¥R E R/ % 0.95~4.16 2.88+0.61  21.26 3.62~546  4.22+047 11.14 25.15 0.95~5.46 3.42+0.86

SRR B

1.03~43.93 8.06+9.04 112.13 0.67~33.38 9.98+9.15 91.64 102.35 0.67~43.93 8.86+9.07

0.16~11.08 2.1942.58 11776  0.03~1.92  0.38+0.45 118.42 148.63 0.03~11.08 1.46+2.17

pe PR
e 64.41~—81.45 75.08+3.92 5.20 69.63~86.33 79.56+3.76 4.72 5.75 64.41~86.33 76.92+4.42
C Hig
R i
3.94~39329 63.97+81.50 127.41 1.19~74.09 15.86+18.45 116.34 151.78 1.19~393.29 45.14+68.52
E
o by Bt
oy 3.14~289.04 49.75+62.15 12492 0.90~62.31 13.27+15.47 116.58 147.73 0.90~289.04 35.38+52.27
Hig
TR
(i ) 0.03~2.13 0.40+0.38 95.01 0.01~0.82 0.15+0.16 107.07 111.62 0.01~2.13 0.30+0.33
IEER Z-m

LI 7 A 98 R Ak A I 2H 43, T AN B0 M 1 1L 8 FAB T AL B 0 Rh 245 AN TR, 25 B DG e B IR A
FHRBARAL Y, 3 2L R 21 Fh A A, L P LS T A AR A 15 Bl T AL
A 2- IR TR L 3,7,7- = H FE— XA B —2— T . oo— A1 A1 I ANAE B & 3560 b e ARG 00 32, v 5 1 1R L 4,8 —
3,8 s — 2~ B AE i i 06 H WA I 3] % 21 Rl Al & Wy AT 728 S0 (32 2) AT 240, 0 0 2 7RG il
S A3 Er Bt i ) R A I L S A R 38.19% 511K 40.21% ; HRSEAE ETE , ¥ £ M I1E 1 36.89% . 51 &
}139.29% . BLAN, d-FrE i o il LB = L 1 S IE N 6.42% 5HE N 3.53%.

IS FRIME G, 2,4- R - 1-BHG—4-FE  B—A 1TH 2- R O AR L (-)-A b A 1T
T ML 4 72 SR A R, 78 S R R 58.70%~210.14% ., 7— W -3 H1 ik —6—F M 5 Al A FE IS 75 T 1Y
AR S RBEAK, M 5.26%~16.31%, i FHIX 4 Fifb 59 & s fa e I RUR B /N o

F2 WBFRATERHTRNT

Tab. 2 Variation analysis of main components in L. cubeba essential oil B %
= e
ﬂ(,é% ﬂ'ﬁmﬁ ﬂj{ﬁ($*g ¥ =1 AR fE mj;% N =A
AR EbRifEZE R REL AR PiH+brEZE  ERR
FEAETE 31.26~40.16  36.89+2.04 5.53 34.33~4228 39.29x1.71 434
(- atrT i 0.04~0.43  0.12+0.07 58.70 0.06~0.55  0.15+0.13 86.18
LT ACTE 0.04~0.08  0.05+0.01 18.98 - - -
H e 0.42~2.06 1.16+0.37 31.75 0.44~1.96 1.07+0.43 39.58
B-TE M 0.57~2.53  1.56+0.49 31.64 0.77~1.39  1.02+0.17 16.36
7 - 33.15~42.28 38.19+2.01 5.26 33.78~44.05 40.21£2.12 5.26
— 1 - B 4T 0.09~1.01  0.22+0.16 72.59 0.11~4.14  0.39+0.81 210.14
2-ZHEA TR 0.02~0.11 0.03+0.02 65.59 - - -
3,7,7— = B B3R F bt —2— i 0.07~0.30  0.24+0.06 22.72 - - -
e - - - 0.04~027  0.09+0.07 79.60
7 33— 1 K62 s 1.39~2.12  1.70+0.19 11.11 0.92~1.55 1.19+0.19 16.31

3,7- " FH-3,6-3F Il 1.46~5.05 3.70+0.64 17.34 1.81~4.33 3.24+0.58 17.77




18 =N S A - S %534

R2(&)
o S patd
o AR WA ARRK AR Wi{E+prE2E ARRK
(1S,.8aa)-T & -1 4ap-_ M E-7B-HFHN
B e 0.03~0.12  0.07+0.03 40.61 0.04~0.18  0.09+0.04 45.25
- 1-25W)
d-Frigdss 0.36~13.92  6.42+3.08 47.95 0.82~5.5 3.53+1.22 34.44
a— {110 0.03~0.09 0.05+0.02 37.53 - - -
2-H-2-Z,-1-T ¥ 0.12~3.63 1.63+0.90 55.08 0.81~3.62 1.74+0.89 51.12
Ty 1.13~2.73 1.78+0.25 13.92 1.07~1.83 1.66+0.15 8.94
B— A1 4 0.04~0.69 0.18+0.12 65.40 0.06~0.28 0.13+0.06 49.26
4,8- " I ET--3,8- -2 - - - 1.14~11.45  4.40+2.60 59.08
24— TRET HR 0.02~0.03 0.02+0.01 19.64 0.01~0.03 0.02+0.01 26.36
TR AR
Note: “~" indicated not detected.

2.2 ARG AT A9 A K ST

XIS F 8 S A KAMR S IS PRI A 15 4> 8k i & b TR SR b (36 3) 45 SRR B, 1
I 5 AR 2 P IR A O (P<0.05) , SAF Tl Hh (—) -4k A Pl 5 B 2 SRR O (P<0.05) o Mde 5 B
I A I B IE A OE (P<0.05) , 5 (-) - b AT I it B UM 96 (P<0.05) o Tl d—-Frighis 2t B 35 10
FHH (P<0.05) , 5 (=)= B A A AT S B 2 TR ¢ (P<0.01) o K F i S8 A6 &2 1B & IEAH 56 (P<0.01) , 5 7-
-3 H Bk -6 I T 52\ 2 17 AH OC (P<0.05) o A0 A8 3,7- W 6 -3,6— ¢ 0 4t i 2 1F AH G (P<
0.05) , 5 B-IRM .7-H L -3- FH -6 I 8 | d— A7 580 S A I 35 IEAH DG (P<0.01) , S8 B A7 i 2 A i
A (P<0.01) .

#3 WBFEKMRSREHASSBHEEEIN

Tab. 3 Correlation analysis between growth traits and essential oil content of L. cubeba

wEY Eﬁj@ﬁ
= g S AN SRR
R AETE -0.07 0.16 -0.17 0.31% —0.425%%
(-)-E AT -0.29%  -027%  -0.36%* -0.13 0.01
A 0.19 0.33% 0.24 0.28 0.06
B-IR A -0.02 -0.29 0.09 -0.01 0.52:%
T -0.01 0.27% -0.06 0.29% —0.38%*
2,4- " H B 1-PEIg -4 -0.09 -0.10 -0.19 -0.07 -0.09
7-H 333 H -6 i 0.22 -0.30 0.23 -0.35% 0.50%*
3,7-Z W K3 6 A 0.02 -0.15 0.21 -0.17 0.28*
(1S,8a0)- 14 -1,4ap-—H H-7p-F NI K- 1-Z5T) 0.08 0.03 0.12 0.07 -0.23
d-H7E M 0.24* -0.10 0.24% -0.17 0.36%*
3--2-Z-1-TH 0.15 -0.09 -0.02 -0.17 0.15
I R -0.22 -0.18 -0.08 -0.10 0.03
B—A T 0.09 -0.13 -0.02 -0.11 0.17
2,4- TR T BOR B 0.23 -0.13 -0.12 -0.15 0.07

RN B EAR K (P<0.05) , 3R m R 35 M ¢ (P<0.01) o
Note: * indicated significant correlation (P<0.05), ** indicated a highly significant correlation (P<0.01).

XIS 1 S A AERAPEIR G 9N Br R A TAHOCHE 43T (36 4) o S5 IR FWT, Wby 55 BRpRfif SR 77 i FRpk
K7 o BRRAT AR I 7 i S A 2 TE AR DG (P<0.01) 5 g2 5 BRARAR MR ™ fi | BRLRREEE SR P i BLRORG V™ o
PARRATAER I 7 i S R 2 TE AR DG (P<0.01) , 5 P34 Sed i 7™ o 5 Sk 2 SAAF DG (P<0.05) 5 e i 5 7 pr SR fif i S A dd
FMAIE(P<0.01) , 5 HRRBRERD ™ i BRRR BRI ™ 5 T i AP i SR R A OC (P<0.01) . B
1o 5 RS TR i SR I 25 TEAE G (P<0.01) 5 40 BCE 5 bk fif ™ i CpRRE Tl ™ B SRR I 7 i T3
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JEEMR P B AR 3 TE AN E (P<0.01) , SR 2 e & i S M 38 AR G (P<0.01) ¢
F 4 LBFERRSEFIERBESH

Tab. 4 Correlation analysis between growth traits and economic traits of L. cubeba

EZ3 LU IN — y ‘&E{imk — ”
R Jloge S BT IR

FEHAR -0.13 -0.02 0.18 0.02 0.23

AR -0.22 -0.20 —0.31%* 0.07 -0.22

PARRRR A 0.16 0.59%* 0.35%* 0.35%* -0.18
PRRREESR P 0.40%* 0.327%* 0.59%* -0.12 0.57%*
KT B i -0.20 0.14 -0.12 0.26%* —0.59%
PRl & ot -0.04 0.22 -0.12 0.30* —0.41%x*
PRI 0.35% 0.39%* 0.647%* -0.06 0.45%*
PTG P 0.36%* 0.40%* 0.65%* -0.07 0.43%*
34 ek e 0.04 -0.24* -0.19 -0.17 0.427%*

T FR BB (P<0.05) , #*F R W R B A6 (P<0.01)
Note: * indicated significant correlation (P<0.05), ** indicated a highly significant correlation (P<0.01).
2.3 ®ARIGATAG R T
FEFE A EECE  BRIBCRHEE R T 1, H B3 5Tk KT 80% I HT n A~ F 5o MR 9 N e ki 3
B BT AT AL, 1~4 F 4 0 B DT KT 80% , Ui A A 4 1~ F i/ RE R K 1 T8 A R IE (5 B 1Y 81.91%
(F65), DR AR 0 , e AT 4 4 T A e 2 5 15 5 o
%5 THANTHEHEME . THE DIt RME

Tab. 5 Characteristic value, contribution rate and cumulative contribution rate of principal component analysis

FE sy HRIFH TIHR/ % HFTTCR %
1 3.67 40.79 40.79
2 1.59 17.70 58.49
3 .11 12.30 70.79
4 1.00 11.12 81.91
5 0.79 8.78 90.68
6 0.48 5.35 96.03

2% 6 AT AL, 55— F 0 5 B RRAT A I 7 1 (0.97) VERAR B SR 77 5 (0.97) VERMORG T 7 it (0.96) 52t 25 1E AR
O3 5 R R SR I B (0.78) 5 B IE AR OG5 — A5 P e iR i (0.69) St IR I A G 5 2R Y K
I3 SR (0.86) A IEA G, M FE— E M DTERFEIE 40.79% , W S s AR . IR AEAR
PEREREIT, PTG E EL  ORE T X 3 AR B e R R AE 3 T R, PR R A
BRIFRIE

%6 REENEEFHEE

Tab. 6 Rotation factor load of each variable

LR £
1 2 3 4

PR A e 0.97 0.17 -0.06 -0.05
LERVN (R 0.97 0.03 0.04 -0.08
BRRRE I 0.96 0.17 -0.06 -0.08
HPRAR R P 0.60 0.53 -0.02 -0.04
LRl -0.29 0.78 -0.29 0.01
[ERoeS iy -0.29 0.59 0.56 -0.13
Xt W 7 0.43 -0.38 0.69 -0.06
PRI & it 0.02 0.27 0.32 0.86

R R 0.41 -0.29 -0.36 0.48
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2.4 AP Iy ka4 A AR B AR

W 72 AFEAS IR 9 A2 B MR IR LG Bt X AR ARG AR 8o O RE 4 B HBEAE X 9 N2 B Fa b B AR5y
F(j=1~4), #4EFmRDEsR, UL T80 1 sTik B I BGE M @255 M pR 5L

F=0.40785F, +0.177 03 F, + 0.12299 F, + 0.111 21 F, (2)

2 (2) T AT 2 72 BRE P 25 B A5 0B F, FEXT 256 2 BT HE T, 28 H HE 44 S i 094 R Bk
Tif 2 G AR RS B R HEAL S, T A B S AR 0 SR e pR B, RN FE s 19 S 8 e BUE A T SR pR
B, A THE R IZE G TN

FILH 32 B A3 A AN SR eR 0 o SIS R 255 10 PSSR Ja sR BB AN HE IS O ot 7 al %0, sy 43
Mk HE 4 B 8 B9 PR 2 51 °h . PX-1010,PX-0003-1,PX-0002-3 ,GX-837-1 ,PX-0002 ,PX-0005-3 .GX-837
PX-0006-1. 3 J& o B0 HEZ 1T 8 B9 #E 43 %1 4 : PX=1010, PX-0002-3 . PX-0003-1, GX-837-1 ., PX-0002 ,
PX-0006-1,PX-0005-3 .GX-837, ZiG PARIXT by vk i 45 L | e BCAE P FRPF-f 5 I HE 24 110 8 I 18 11
P R FARE . ek 0 R kSt 8 fk . o £ ML IX A 6 £k, 7 PX-1010,PX-0003-1,PX-0002-3,PX-0002
PX-0005-3 ,PX-0006—1; 5t{EHIX A 2 £k, & GX-837-1.GX-837,

R7 WM ESOEEM R AL

Tab.7 Comprehensive selection of excellent individual plants by two methods

T EEAFHER EIGr o Wik SR e
FUBREER SR kg RIS IR % SPARATEREE T o OB g LAY R CPISRIEREUE HEH
PX-1010 9.45 4.16 289.04 393.29 2.57 1 0.77 1
PX-0003-1 11.08 2.81 247.74 310.97 1.95 2 0.64 3
PX-0002-3 10.35 2.59 113.95 268.46 1.60 3 0.66 2
GX-837-1 1.84 3.89 58.05 71.42 1.19 4 0.55 4
PX-0002 6.02 2.45 113.95 147.42 0.98 5 0.52 5
PX-0005-3 3.80 3.24 89.05 12333 0.82 6 0.49 7
GX-837 1.92 3.85 62.31 74.09 0.76 7 0.46 8
PX-0006-1 3.88 3.34 98.38 129.91 0.66 8 0.51 6

2.5 RESHT
I FAER A e A& 1R . SHRIL R
BARRAERR FCHE BN SHF ] IR N 328 8 T N
PX-1010, ZZEFE DL IR B T ok o & i s pg il ™
iR AT R BVOUAR RS T R 4.16% , HARORS
7N 393.29 o FTAERE LN 289.04 ¢, LR A HEA
B LR TR A . B T dE 2 BROLRT, 4300 R
PX-0003-1.,PX-0002-3, 5 A BLIE AR5 = i A
B R BRR P B 10.72 kg, JE T R A
Pho RBE MG S BROLH , 43 51 H GX-837-1.GX~
837 . PX-0005-3 , PX-0006—1 . PX-0002 , 1. 2 8 {1 bk B BT R SR EIRSE
BT IR R 2 T PR A 78.12% Fig. 1 Hierarchical clustering of superior L. cubeba

3 &ipSitie

L FAE AR EL 2 T8 T O AR AR AR o, LA S5 o i % D50 18 42 1 A IE B DI % 194 5 7 X R A Ao A
PSR K R G E R O e X LA 2 O S AR R I, bR ) R BRR IR A S, T R
Mk EARAE TR AR

ARGEAE S o3 B AR A, L 1 RSN il AR AT AT 5 AN [R] SRR 18] 22 53t fie /N, 28 5 RO 5.75% , A5 AR [F]
N FESE , B RIFT B 5 1 76.92% , B T R AR AT 32 R IR 2 — AT AR B SR RO RO AT AR IR

individual plants
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(73%)2V, i i SR 7 B RO Tl = B 738 S dse K, 20 9 M 151.78% F11 148.63% , AT B8 e #8398 )1 . A, i+
LU A AR R RN 0 i P A R B PR MRS A DU SR S 7 i o T AR5 o 1L 4 - 5™ o ARG I ™ i AR
S EE R, AT BV SRR (] 38 44 22 S sl Al I 22 o 910, SR L - R R R 5T, B R A RN e SRR A E AN ]
R PP 2870 v B 81 25 5 ARUE FH 48— AR R SURRIERE™, DRI, J5 B980T 1L A8 - O A e 45 ™ o 0000 -, )37
JRUAT BE 2R FH S 0 R = 1 2 ARG B0 B0 A A . GC—MS 43 M7 & B, ] —Fof 050 %) A e IXC 10 5 0 3k s
FEAEZS X AT RE S HRAER R A% 1 FRBE A5 1F S D 5 A58 BRI A7 ™,

A BT 22 B, S I S5 oK Tl ™ £ (r = 0.64, P<0.001) FFAEEE 1 (r = 0.65, P<0.001) M) 2 3 1EAH G, kG
SR B AR (r = —0.59, P<0.001) , 53X — 4516 5 F8 7K N SR 245 21 B A8 0T 11145 1~ B AR S BIF 9T 45
SRAHARL I S T M R A 5 5 A A bR T DA Ry Ll PO AR e 6 R Tl o i (R e R b o B SR i S
fe JRAR R AR S 2 IE AR G X S 5 B S L D RO RR S BRA OY A5 — 3, BRI R
AR SEE BT R E IS E T

T 1 RS AT SR e pR ST, DN T2 ARG DU e R 8RR R ELRR PX-1010.PX-0003-1.PX-0002-3
PX-0002 ,PX-0005-3 . PX-0006-1.GX-837-1.GX-837. il i )2 EIE Mk Bt S MRITHR R Jy 32 . g it
R R A ORI FLZE SRR AL, AT A BB S IR AR S ORI RMRRIES . M T
Toe KA T FGRAE AR (4 B L 58 5, J5 852 M SR FH G 50 A A0 I SRR A I, SR A7 0 R R B 9 0, -k
— P[RR O 2R I R R DX i, PR LG R bR AR R e A — b

% 3k
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A [E) B o Ko & 70 77 10 B fe B B AR A R B S i

FRA,RER, FE R, MR, MR, F KA, Z AR 45
CH @M RR2E AR5 B, TP 4 533000)

i E (] AEREMFARFTORMO BT EHRAR RKE LSO EEFT T [ FHRAEE &R
AN AR MR T (T Y £(T2) TR £ (T3)  EHEAHEAEE(T4) A RERF L+EERAEAEE 11
(T5) T RT3 L+ FE A HAEE 1:1(TO)6 Fr R B 2T 8 KA ARG Ha, SFRN LR E 7 2o 5o AR
B T (X1) AP R AR (X2) AP R f B (X3)3 A R EA 7 KaF B AL AR m [ 4 R](1) R F 4R AL 2 6h 4%
A4 5 e K BN BER A T4(0.84) . T5(0.59) . T6(0.51) . T1(0.46) . T2(0.33) . T3(0.19) , T4 & 32 # 22 A & Ik 4F, H P,
T4 4L 228 38 3F 5 4 83.3% ;3 L34 & iR R 24984 7.3 em  1.95 mm 4.7 F AR R 9ARE | EARK  — RS
TSGR A A 212 mm 9.9 em 313 % 655 () R A FEF F X P, &AM F ARG AN X3LEKRT
X1 X242, Hop X34k 5f £ vt i AR ZBARKF S5 4 93.7%.5.0 K .2.39 mm 6.4 5, 5 X1 . X2 4 24
EMBEZF(P<0.01); X322 K —BRHKEFAH82em 3434, 5XI. X2 2A5ERH 2 F(P<0.05);X3
SFR A F MRS A A T em 1.62 mm, 5 X1 X2 AR 4 £ F R EH [ 4k B AEREE LR L G LisH
FREAATHAREF AR, TRAFR G LB TEFEABR S LR T %, S5 F aiht,

KEIR ALt FEHER T XK E7

FE 4% 5 :9791.27:8714 XEARERD: A X EHS:2095-9818(2025)01-0022-05

Effects of different substrates and seeding methods on seedling growth of
Styrax tonkinensis

HUANG Yijie, ZHU Zhengbin, LI Jiaging, XIE Dejun, DAI Cefeng, HUANG Qiumin, MO Mingfeng*
(Baise Forestry Research Institute, Baise Guangxi 533000, China)

Abstract: [ Objective] In order to master the container seedling rearing technology of Styrax tonkinensis, which was a tree for
both paper and wood purposes, and explore an efficient method of seedling breeding. [Method] The membership function
method was used to comprehensively evaluate the effects of 6 different substrates of provenance soil (T1), sandy soil (T2), dry
hot valley loess (T3), mushroom fungus residue (T4), provenance soil+mushroom fungus residue (T5), dry hot valley loess+
mushroom fungus residue (T6) on the S. tonkinensis germination and growth of seedlings. Single factor analysis of variance was
used to analyze the effects of 3 seed tip orientation of downward (X1), lateral (X2) and upward (X3) seeding on the S.
tonkinensis germination and growth of seedlings. [ Result] (1) The overall scores of different matrix composition treatments were
ranked from largest to smallest: T4(0.84), T5(0.59), T6(0.51), T1(0.46), T2(0.33), T3(0.19). Among them, T4 treatment showed
the best performance. The germination rate of T4 treatment was 83.3%, the seedling height, ground diameter and leaf amount of
above—ground part were: 7.3 c¢cm, 1.95 mm, 4.7 pieces. The partial root diameter, taproot length, primary root number and
secondary root number of X4 treatment were 2.12 mm, 9.9 cm, 31.3 pieces and 6.5 pieces, respectively. (2) In different seeding
methods, all indexes of X3 treatment were greater than X1 and X2 treament. The germination rate, leaf amount, root diameter
and secondary roots number of X3 treatment were 93.7%, 5.0 pieces, 2.39 mm and 6.4 pieces, respectively, with extremely
significant differences to X1 and X2 treatment(P<0.01). The main root length and primary root number of X3 treatment were 8.2

cm and 34.3 pieces, with significant differences to X1 and X2 treatment(P<0.05). The seedling height and ground diameter of

W Fs B #9:2024-07-28;2025-01- 14 f& 7]

ELWAB : (WA Y2E R ST 5 H (BLKY20240301)

FE—1EE RN 5 DRI L, FEE MR LAE . E-mail: 782316722@qq.com
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HUANG Y J, ZHU Z B, L1 ] Q, et al. Effects of different substrates and seeding methods on seedling growth of Styrax tonkinensis|J]. South China Forestry
Science, 2025, 53(1): 22-26, 49.
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X3 treatment were 7.1 ¢cm and 1.62 mm, respectively,with no significant differences to X1 and X2 treatment. [ Conclusion] The
method of seed tip upward sowing in mushroom fungus residue was more beneficial to the normal growth of seedlings, which can
be used to effectively breed S. tonkinensis.

Key words: Styrax tonkinensis; seedling substrate; sowing method; growth difference

FIAERS (Styrax tonkinensis) % 375 B (Styracaceae ) % B 77 & (Styrax ) 7 RITA , LA AR TR H]  AAEA
T L2 BT A AR TRURE B SR A A A R, T L, R LA, S5 R M AN R, Kb AT 4
KRR 1317~1 657 pum, AIAE K EERT K H b A FACIE A Rl i & A 2R IE R 0 P1ion & 6 8
NREEY T, BEFRA AT B SR A B TR YOS 2 I S, = R A P S 00 SRR A e A
RIGZEIE WK FFEIEY , LA WE RS U R A RS IR YRR Z B R E M
RAFR S T LR A MR a AR bR B A R, B SRR R K, O
W RAE AR, 2 Aot 23 S AR AR SORI S B AR 2 A 22 s, SR B TR A i e 4 0%
WMl M B S i 5t
FIAER o0 A0 TR [ N T me 0N 0 7 AR WYL AR RS TP RS (H R
), i & B 1 R FEAE #5800 A 26 T 100~2 000 m™ ™%, 4777, [86 Y Sh24 563 (AR OB 5E 2 46 b 1
P 2% 24 TR AE D R IR I b, X P ABAR B AR08 Bh -0 R R B AR RS IR 1 B A3 B DR T AR I B
5%, R AN B E RS B R P R T WS R (A WL AR VTP SR ) T R A S
5,7 VAR FATER () F2 B0 A0 X, 30 R WA AR B B A SCGE o B KIRARIG AT T & % 1 K 5% 4y
A T BB AR /N FE ) P9 2B AR FA AR & B8 32 M, Bl A i K W Rh S5 R B — AR 2R
I PRER A 5T, R H Bl AR R 54 A s , B T MR L. AR B TEVI AL E 48 AL T
RS & 3R AT vk A B FIe B B BRI

1 MRS

1.1 X33

I HL AL TP | ATl R =B BT (RTAR A MR ) & 25 1, 23°58739” N, 106°37'30” E, 4K 190
m, J& A7 VLT HIAT A3 bt |, TR 2, AR 22°C, AR 38 H RS2 1 600~ 1 900 h, 4EHRE/K 5 1 071 mm,
1.2 K%t

20234E 11 9 H P & G Rl , R R M08 R , B sl I . & A )55t + (1) (P +(T2) . T
P4 B+ (T3) (B 2k R A (T4) IR M J R 1+ B 2 DR R Al i 12 1 (TS) I 45 B -+ R 25 TR PR A 111
(T6) 3 6 FlAS [F] H JFTC L , BEALAE D 5 53 SNE I g DR Aty e B o v, SR AR 1) T (X)) A1) (X2) FhaR )
(X3) 3RS E AP R AR A K 22 55 0 SR SOFLA T 48, BN AL BRAE Al 3 4%, 4% 150 JiAh 1, HAK DL
1.
1.3 XA A

RIS I T (R R RS 4 R TP H AR L
ZIH & AHE 1L T (24°277167 N, 105°38'56" E) 1Y 1 4E

F1 FRERAMEEMAXRE

Tab. 1 Different matrix composition and sowing ways

Qb B FEFRAA Y P =X
PR ARAR A IR 1 196.96 m, JLTIBAYE . T #5 #% 1 Rl b B - BN LI Rl
N B L DN B R SAE ™ Wt BB R
Y A PRI T MR B AE T TROER 13 AL LR A
RIS Y LR 2 R R . A R T PRAR AR K pLAE

Tl 8.5 em. T5 ﬁ%iﬂﬁﬁﬁiﬁéﬁ%%@ﬁiﬁ 1:1 Rl AL Fl
T6 FHITA U A 151 BEHLIER

1.4 #3E AL X1 TEE 7% A A e NS
2024452 H 27 Hile , XF 6 Fl 5E i 241 B Ak BE AN 3 Fh 4% X2 T T T P A 0 BN
Ay AL BEXT b B AR K B A T o R A R X3 HER A PR A ESRNS
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M0 AR FARARAR | AR O SR — S AR B
1.5 &&IEHHT
K Excel 2010 54785085 4% FEAN 1 R 2, SPSS 26.0 Gt i85 4164 1 5. 25 5 22 0 HF . Duncan £ 5 L 48, 18
1SR BT LRGN . A,
F(X)=(X - X))/ (KXo = Xovi) (1)
LD F(X,) AR A B A S i 5 bR 0038 sRBUE , X, N5 i 48 BRI I 2 1, X, A X 23 R BT A R G
Qb B R X 1 e K R e M

2 ZER5451
2.1 REVEIRLA AT G et FrF i F R A K e T
2.1.1 RF AR R @ AT b 3 e Hvh
K17~ , 6 R L BT 41 il A B AR Rl 732 H A
2R A 68.95% , H AR i m R B T4 . T6 . T1. TS | ® 8 6 % T i

HIFE %

T2, T3, LW AL B 52 BE AL 56 I vh s e Y 25, ml ik
Pl 8 o (EANRIRETZ 18] 1 AR B9 1 25 3R A7 A “

B2EET(P<0.01), Kb T4 P 2E R R, R »
83.3%; T3 H 25 R AL, N 56.7%. 1B T4 4b B ) Fl 5 0 L — = - - =

AL

AFRE FHER R 22 50 8 3% (P<0.01) .,

Different capital letters indicated significant differences at 0.01

KPR, AP 2P
2.1.2 REVRJRL AT & oA ARk b A K49 e
2 W, AN TR L o 2H Y M b AR B AR

level.
i B (E SR 6.6 em . 1.70 mm 4.4 Jy o N [AJHE S 1 AAEEARYSEHES
AbFRTE) AP R R AR B 5 22 5 (P<0.01) , 5 Fig. 1 The difference of germination rate of different matrix
BAFTE R 25 (P<0.05) o BT BT 2 , T4 Ab LG 1 composition

AR, T3 Ah B 1 v fe /DN ELRR . 35 /N I At Ach B, At Ao BHRL ) 1 v 22 S B0 I8 385 5 i b A8 1T 5, TS b 1 i 3%
KFTL.T2. T3, T6 Kb FR, HR 2 T4 Zb 3R, T2 B 35/ T HABAR ], T1.T3 . T4 . T6 A0 F ] 22 A i 2% 5 sk v = 1
5 ,T1.T4 . T6 AbFiM 8.2 K F T3 TS Kb FE, T3 A Bids /b W 8 25 /INTF B TS Ab B 2 AR A AL 2

HE R B A MR L R — ARG AR B 2 5 2,01 mm (8.7 em . 24.1 4% 8.2 5%, AN [ Sk
J Ak FRA] B AR — PR B A AE B 25 5 (P<0.05) , HorP T4 A B EARBR K, 799.9 em, T1 ALY 4R
B, 0 7.6 cm; T4 AL FRAY — FAR KR e 2, N 31.3 4%, T3 AL B — SRR B fe /b, 1 20.6 45 5 AN TR JE i 4b B
TR Z AT 22 55 (P<0.01) , T AR — AR B i 22, R 10.8 2%, T6 Ab Ry — Z AR $i i #;
o615

*2 FEERAHMEEMEAREKNEMN

Tab. 2 Effects of different matrix composition on seedling growth of Styrax tokinenstis

FER e/ em 172/ mm AR R 4%/ mm FME em  —ZAREE & ZYARER %
T1 7.1£0.1A 1.60+0.05b 4.5+0.2A 1.98+0.04a 7.6+0.4c 21.8+1.2b 10.8+0.7A
T2 6.4+0.2A 1.4620.04c 43+0.2AB 1.94+0.05a 9.120.5abc 23.6+1.1b 7.20.6BC
T3 5.2+0.3B 1.6120.07b 3.8+0.2C 2.05+0.05a 7.9+0.4bec 20.6+1.8b 8.9+0.6AB
T4 73+04A  1.95+0.06ab 4.7+0.2A 2.12+0.11a 9.9+0.5abc 31.3+2.9a 6.5+0.8C
TS 6.5+0.3A 2.20+0.46a 4.0+0.2BC 2.07+0.07a 9.4+0.9ab 22.9+3.2b 9.9+1.1A
T6 7.2+0.3A 1.53+0.04b 4.7+0.1A 2.00+0.06a 9.5+0.3a 23.4+2.8b 6.1+0.3C

Ml 6.6 1.7 4.4 2.01 8.7 24.1 8.2

T AR KE FRER R 22 5 B 3 (P<0.01) AR Rl/ING F-RER R 22 5 8.3 (P<0.05) o
Note: different uppercase letters indicated significant differences at 0.01 level, and different lowercase letters indicated significant

differencs at 0.05 level.
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T4(0.84) .T5(0.59) . T6(0.51) . T1(0.46) . T2(0.33) . T3(0.19) , H:H T4 b PR BT A9 B AR A= K A5 Fr TR R ECE
PIEfc , FE TS 75 0.25, L T6 151 0.33, 2 L iE A B A K TR & i L .

®3 TEEREARBENERERES

Y

Tab. 3 Comprehensive evaluation of growth of S. tokinenstis seedlings by different matrix composition

- A
Tl T2 T3 T4 T5 T6
HZER % 0.50 0.31 0.00 1.00 0.38 0.58
i/ em 0.90 0.57 0.00 1.00 0.62 0.95
142/ mm 0.19 0.00 0.20 0.66 1.00 0.09
A2/ mm 0.22 0.00 0.61 1.00 0.72 0.33
R R 0.78 0.56 0.00 1.00 0.22 1.00
FHRES/ em 0.00 0.65 0.13 1.00 0.78 0.83
—ARER S 0.11 0.28 0.00 1.00 0.21 0.26
TR 1.00 0.23 0.60 0.09 0.81 0.00
55 0.46 0.33 0.19 0.84 0.59 0.51
He# 4 5 6 1 2 3
2.2 REV#EF 7 Xt @ et b F 2 A KagHa 0
221 RRE#FF T X3 G st F e %h 0 s
2 5B R TR 7 2K 1 64 R0 Hh 2 e A7 )
TEAR P 25 22 57 (P<0.01) , 2% 40 B H 25 3 ply g BRI ‘. b 7
iR

R X3.X2 . X115 X3 AL B 2R A i, R 93.7%; X1
A TR ZE R, N 56.67%. i X3 2 FED e
] b A AT AR Tl R 2
2.2.2 RRE#HA T Kb @ st Ak L3k K ag#em
FH e 4 R, FAE R T A B s 1350 40 1 v A
R A 9K 6.8 em 1.59 mm . 4.7 Fi . AS[EHE
Fior T A AR AR K 22 RN B3 (H R
X3 Ab PR B K o A (AR A O Xy R R B X3
b FERR 2R T X1 A X2 403 (P<0.01) , P8 B X3 4b
PG D A K B B A

40

20

X1 X2 X3
LGN

AFIKRE PR R 22 5 2 2% (P<0.01)
Different uppercase letters indicated significant differences at 0.01 level.
B2 FREMAXNHFRESR
Fig. 2 Difference of germination rate among different

seeding methods

ANTR) % 0 5 2 AR B A B 3t T B0 AR AR | R BRI 22 5 (P<0.01) , o rp X3 AR B AR A2

(2.39 mm) K AR (6.4 55) Bt i 2K F X1 I X2 A3,

AR T A EARA  — AR B A B

Z5(P<0.05) , #2900 X3 AbFH I 20 F X1 A1 X2 A0 HE . 1B X3 Ab PR A4 K 5 A 4o Xt 3.
®4 FEEMARNAEREREKER

Tab. 4 Growth difference of white flower seedlings with different seeding methods

RO iR/ em WA/ mm MR/ R B/ mm FERK/em SR K THUREOE/ &
X1 6.9+02a  153:0.05a  4.6x02B  2.12+0.04B 7.8+0.2b 29.9+2.5b 4.0+0.3B
X2 6.5:02a  1.60+0.04a  4.4x02B  2.15:0.04B 7.7£0.3b 29.6+2.0b 4.10.3B
X3 7.120.2a  1.624#0.04a  5.0+0.1A  2.39:+0.04A 8.2+0.2a 343+2.1a 6.4+0.4A

HfE 6.8+0.1 1.59+0.03 4.7+0.1 2.22+0.04 7.9+0.1 31.3+1.3 4.8+0.2

T AFRE FRERR2ZE T T2 (P<0.01) , AR/ING FhE% R 2 5 2 (P<0.05) .

Note: different uppercase letters indicated significant differences at 0.01 level, different lowercase letters indicated significant differences

at 0.05 level.
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3 &Rt

LR LB 6 T AR AR, AN [ 5L i 20 p Ak
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A. seed tip upwards; B. seed tip transverse; C. seed tip downward.

(T4, 0.84) | Bl J5 3y )it S5t & + 5 ok 7 #% At 0 10 1 (T3, B3 RREEMTRE AN L KAHE
0.59) | T Fnr 23 8 £ + 5 4% PR AR 7 1:1(T6,0.51) (F Fig. 3 Growth characteristics of seedlings with different
P JF 5 12 (T1,0.46) 70 +(T2,0.33) T 45 8 + seeding methods

(T3,0.19) , T4 (B 4 R AT &) 2R B A5 50 e i, 2 IR & 1 I R RO
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oy LA S R X AT X2 A B (H R GR35 25 55 s i e s R B Dy X3 AR BRI 2 R T X1 AN X2 AbFE(P<
0.01). X3AbHHL T AE EARK \ —ZUR S | SRR I E 51 510 2.39 mm 8.2 cm \34.3 5% 6.4 7%,
MK 5 — g B S A B 25 R T X1 R X2 Zb T (P<0.01) , FAR K 5 — AR B M8 2 35 K T X1 F X2 hb 7
(P<0.05) . BLEARIAR ) ERERIEA R F ALK

ARV b, 45 AR K A8 bR B DR 28 Ty 22 30 7 1) i D0 (LG IO 19 356 S5 2 A 58 4 — 3, TR e 1385 I pi 5
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Hro BRI RAE A KT, 6 P BT P AR B R i RO GEBE A —EER . A
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DR, 6N 25 R T3 AU AR IS, T L SR FHY I 4 D A 3 L O I 5 A5 PR L T U AR ), SR 2 b 1) - 1 E
AT Ll PRI T TR B P, A AT 2 A 14 [ R I A v A AR

TR = A R ZF - RSl AR S AN, 08 o e o 2 () R 1), 2 5 M o S A - SR (ST B
AR o ARWE S RN FP AR B [ 46 ROy s 45 A L AR ) 1 (X3) A B A b bR R L AR AR K S (B
KOAZERARZE R AERKE B2 5 8KV, v A8 i T8 45 AR HE L R 72 2 (AR R
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M, R E " E ik, AR
(L MRV Mol 5 2 B AR5  FIT 1622 31130032, WFTT AR AR 5 VP  WFT i % 311300)

7 E: (B IRARAATIR ARG LR 5 RAR Ry o [ 7k | A2 SR A B ARG AR F,
FRE KT R BRI ARAXIE , M E AR IR 5 B A [ SR P RARSERS T LB FEE
WA A F M AR EI F, 23 F Conc. HCI-Pi 89 4 & % F KA (P <0.05) ; Hr AL BB R A 64 B T o 13
Resin—-P(4-% 4 25.73~27.08 mg/kg) NaHCO,-Pi( &% % 79.91~83.95 mg/kg) % NaOH-Pi( 4% # 81.71~90.39 mg/ke)
B %% T CK(P<0.05), % Residual-P(4~% % 27.49~30.58 mg/kg) f£ &AL 3 18] o B 2% H A ; B 4L 32 Ao §UBE LA AL B 49
HIE BB E M (S F A 31.50~34.52 mg/(kg-h), BF & T CK A 0k FAL (P < 0.05) A2 Bk 84 Bl & 1 (4% H 6.14~
6.66 mg/(kg-h) EE AT L HF T (LR ]RAL SR MTRERZ LI P RRAEWAGEFE, LM A6 FORE
89 9F B, LU P AR R 6 B G B & AR ARG . RUBER B 42 120 ke/(hm®-a) & 20 mg/kg 4L 2 G 6 LR A B AT
MTHARGSE AR,

KR (AR M R G B g LIRS

FESHES:5791.27 XERFRARAD: A X EHE :2095-9818(2025)01-0027-06

Response of soil phosphorus fractions in Chinese fir seedlings to nitrogen
and phosphorus addition

YANG Bohan', Al Jianguo'™, DONG Da? ZOU Pengcheng'

(1.College of Forestry and Biotechnology, Zhejiang A&F University, Zhejiang Lin"an 311300, China; 2. College of Environmental and Resource Sciences,
Zhejiang A&F University, Zhejiang Lin’an 311300, China)

Abstract: [ Objective] Exploring the response of soil phosphorus fractions in subtropical Cunninghamia lanceolata seedlings to
nitrogen and phosphorus additions.[Method] A two—year—old C. lanceolata seedling was used as the research object. Based on
different levels of nitrogen, phosphorus, and combined addition experiments, the soil physicochemical properties, soil
phosphorus fractions, and phosphorus—transforming enzyme activities of C. lanceolata seedlings were determined. [ Result] The
application of nitrogen fertilizer alone significantly increased the content of moderately active phosphorus in the soil. With the
increase of nitrogen application rate, the content of Conc.HC1-Pi significantly decreased (P<0.05). The soil Resin—P (contents
were from 25.73 to 27.08 mg/kg), NaHCO,-Pi (contents were from 79.91 to 83.95 mg/kg), and NaOH—-Pi (contents were from
81.71 to 90.39 mg/kg) under phosphorus treatment and combined nitrogen and phosphorus treatment were significantly higher
than those of CK (P<0.05). However, the Residual-P content (from 27.49 to 30.58 mg/kg) showed no significant changes among
treatments. The soil phytase contents after phosphorus treatment and combined nitrogen and phosphorus treatment were 31.50
to 34.52 mg/(kg-h), which were significantly higher than those of CK (P<0.05). But phosphatase (contents were from 6.14 to
6.66 mg/(kg-h)) showed no significant changes among treatments. [ Conclusion] Combined nitrogen and phosphorus addition
could significantly increase the content of different labile phosphorus in the soil. And with the increase of nitrogen application
concentration, the difficult to utilize phosphorus in the soil was transformed into higher activity phosphorus. The soil nutrient
conditions after nitrogen and phosphorus additions of 120 kg/(hm*-a) and 20 mg/kg, respectively, were more conducive to the

growth of C. lanceolata seedlings.

I 7 B #:2024-08-23;2024-09-09 5 1]

EEWH + =T HEEFR AR H (2016YFD0600201)

FE—1EE AR, 55 LT, B ] AR B IR A ] . E-mail: 1328313358@qq.com
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B (P) & HAR AP A TR R —FOR T A 0 500 B C R B3RS S A WAL A B IS
O LA A5 5 115 T R AR K B SR 4y 22—, SR, 3 v AWl OC R ) W - S ST R R A
L AT B W) T ) A 80 5 T B, I R A PR 1l X, 33 XAk ™ o, R P i i R A A W [
AT A5 002 DX i A 285 2R 838 52 B W B ™ A, AU R TR AR Bt 3 A\ ST Sl s Ty, T AR
DX A BR AT RS i d5 7™ B Y Xz — P R W B AERG AR S R G b R T8 T A S R G AV,
FERE 0T AE D) G PRl R 5 SR DT — 25 i) 17 ST R il DX i b A 25 R G i BRI E T, SNt o
BARAL AT 2 25 4 i L v A RO Y 5 L SR SR R A A — .

T3P BETR AR IE NN S 2%, T8 FE IR 25 7T 43 S A HLBE AN JC LA , o T A 40 4 40 R G A 0 X6 HC
WO A SN TR] 43 S BE B 5 1 T o S50 PR RE R Tl o R IR 20 23 78 13 b RS Fn A= T
AR AR R ZE 57 b A i e A0 2 A AR S 25 5 WSO W) AN A W W) Y ) Wi 2L 0, B R A 1
H S R B AR 0 Wl T LATE S A Y B ARG A e DA B2 20 vh A5 2R FE, v S R B — RO IR A 0 )
B e A OIRES S, 2 80U% 2807 Al e AL AR Wy AR P A R A w8, DR sk 2 A6 ] M) P BBt 1) B S0 Aok R
FHECZ T A P 83 AR XE WA D A A o A LB v 7 — R i (BRI 1, AL PR 55 ) RO AL VE TR
FAL R ICHLBE - SBf W  TR 42E S WA PR RN Ak ) EE e R, U HAEAT DL A ol i v G
PERIM . S0 BRI IOk L3R 2H 0 00 e At 257 AR SR, AR R TN B, 25 B4 20 A R e A7 BT ASTR] . A,
KT R A 13wy R 2 e vh T8 — W A DR B EAC S N o 9140, GRESS 55"k 3L, R IR 32
TR RIBET R Z IR WA BRI R TR R B2 3 0 B e R UL, TREX  E 2
(R LRI T 4590 W A — B0 A BRI XS - S5 2H 43 (14 L A 5 S SR pfE A0y 1), il Y e SR 5
B, L vh 5 ) W8 0 5 5 2 A G 98 e 0 I T 2 T o (EL R IR S B T RS PR R R R R . HAT, G
TRUURETT 5 N WS BRNEXT RAT 3 DX BbR L3 2H 70 i) 2 Wl A DG I S AT 40l . TR G TR AR BB S
X 32 43 (RS M, X T — 2P AR Ay b DX - 3B 2H 0 1 1 e SR P AR A o) 1l ) R TR 0 By
HUE X,

2K (Cunninghamia lanceolata ) 1538 [EI A F 1& A BN Tk 35 D7 8, RUH LA W = I 2 B (B S A= S A0 ML,
B AR T R 7 D, SRR A S R 2 L BRI A R o, R A AR TR
T AR & B X 291 A [ B " R, ph T O 3 2 R MR 2L T, AR B s, S IR RO AN A2
RIRIF AR LR AZ BN R BN, BET 1 AW PR AT AZ AR g WIF 98X 5 3 ok O 2R Rl s i 4 o ik
5, WFFCA BEES IR AZ AR LS 2H 73 (52 ), I — DR AR A WS I o 5 e b AR T | SR T B R
it % P R - S R TG P 55 AR X A 2H 43 () 5 W o R R FLARRAE . ARSI ST AT N AR R UTRE T 5 T AZ AR SR
OrE TR R AR

1 #8577

1.1 XA 4

TR XA T W T4 AT T I 4 DX VT AR MR 2 AR WA e DX R BB T % KM (307237 NL 119°52" E) . idtbIX
TR 290 50 m, J& HP T PAHE 28 XU X, ARSI 16°C, AR K 0 1 613.9 mm, 2 4F JCFR ) 237 d, i
FEMSONAR I FEBE , RO #E RIS N 2 A AEAZ R IR T K H i B . iR 6 R A
FATIIEG 22 DX 5 AT AZ AP 222 438, 38 2 o 075 X 775 25 F P88 o
1.2 X%t

R BRI Y 4 310 NH,NO, fl NaHLPO, , 5 335 8 5 A0 BE . ane 1 s, IR AU B T1(NH,NO, 60 ke/
(hm?«a) , AR Ng,) F1 755 ZU AL H T2 (NH,NO, 120 kg/(hm*-a) , T R N ,,) 5 @40 BE T3 (NaH,PO, 20 mg/kg, & FK P,,) ;
RABEE AP TA(N, + P, M BB E S AL BETS (N, + Py, AL PR 42 4 0, W B 2H (CK) 9 AR TR R il
fly Al K AR HL
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PR T 1o AN AR A KA 1 2 AR A 2R L B ® 1 RAEIT

RERBN 10 LI, % + 8 kg, Fii 1 Tab. 1 Experimental design

PRI . BB AN 10 dJ5 . T 202248 10 J1 —2023 48 JGBL HINN (kg/(hm?-a)) WP (mg/ kg)
10 7, KR 4% A1 B SR FF 2 45/ IS 99 NHLNO, (;‘f 600 3
FINaH,PO, ¥ . FHZE A 1 500 mL ) T3 3005 ™ 120 0

18 78 T 1) K2 K &y 1 4 Pk B - 9 51 I NHLNO, % 3 0 20

Y0, MR oA A2 100 mLL, B 10 d WG 1 5 19 it A AL T4 60 20
RIBTIE A7 1 4F 1 U 5 X HE L P 25 B e K Wi B 120 20

1.3 #aRE S

K R R AR 45 0~ 10 em J2 R38R 5 TR G575 , T vk U iy S0 36 = . SRR &
K2 , AR 2 mm 0, 3550 BB 4, —30 4> L AEZ AR 0RAF , - TR I 2 , 55— A7 T
4° C UKF A S Ish o A= S G 1
1.3.1 EIEdEEHm 2

+ R ME BRI (ACP) TP R 96 TlFLAR 2 6 vl ™, - S AE R 1 ( PHY ) 3 P4 R )l AL R 2 4 9%
P
1.3.2 E3g kA 5

43 IR FH R () 3% SR A 7R 5 42l 43 . FLARTT IR s BRI 0.5 g KT H 385 0.15 mm i B F 2500
b ARKANA 2 emx3 em BB RS 2% 0.5 mol/ L NaHCO,.0.1 mol/ L NaOH . 1 mol/ L HCl. 4R Am A3 Bt
FG, FEERER RS B0 E K B 0.45 wm BB R 85 A TASIN 43T , 55 BA A - 438 rh (%) Bl DU ) P v R
iR VR IR - = AR I o T W2 402 38 AH B EL - U PR i R 1 ol 3 S 3 sh A I S o2 o A5 31 9 R 4 4 , i
P FAN SE R LH SE P BIEGY A O Bl L 434 B 4 T WRASCR P AR e B R EE 43Ry 4255, 40 o R R W (IS R A5
1 Resin—P) | 5 F B (B B2 S 40 25 TP NaHCO,—Pi B R Z AN 578 HLBE NaHCO,—Po) &5 M (LB AL #N
A TCHLHE NaOH-Pi , E A AL A A HLBE NaOH-Po) R T8 (7 25 82 A5 JCHLEE HC1-P vk £h iR 1= $2 28 TC AL
Conc.HCI-Pi M Eh FRIEH2 58 HL#E Conc. HC1-Po . £2 %€ 258 Residual-P) ,
1.4 HIBEAI L 547

i 11 SPSS 26.0 Fl Excel 2019 #AF A 744 AL 3, >R FH BRI 3R U7 22530 Wik AR (Duncan) 22 8 H AN 45
QPR 0] IR 5 W AR TE PR A T M AT . R T K IR 2 1k (Spearman ) 43 B 3 BE 2 43 5 34
BT Z (R AH 5%, SR Origin 2021 3K A41E R .

2 FHRE5HM

2.1 RARRAnxT LIEARA S0 0a

R PED LTS, R B S VAR O Ak B X 5 4 b S A 4 B M AT B S S o L, T3 T4 R TS b
T I B (5 B4 ) 27.08 26,85 ,25.73 ma/kg) 5 ) B (7 45 4351 9 94.92.98.39 . 107.42 mg/kg) ) .
H S TG B (B2 9 148.74 151,57 .160.07 m/kg ) B xR A (5 55 510 91.61,112.45 .91.77 mg/kg)
T T CK (4 288 & 5 40 9 4.04.31.42.,90.77 . 88.93 mg/kg)  T1 (4 2B & 5 43 51 Ky 5.62.
25.41,117.33 .80.94 mg/kg ) 1 T2 (4 258 75 543 5 H 3.02.36.42 ,103.51 .70.67 mg/kg) 4b L (P<0.05) .

5 CROTH T A1 T2 b LG 5 4R % T4 TR T R 0 7, R T2 AT R B NaOH-Po 75 fiEh
54.03.67.31 me/kg , 435 H CK BN T 166.03% F1231.41%.

E 25 i 20 i He B &, 3 Cone. HCI-Pi i 2 &AL (P<0.05) , 5 CKAH L FFE T 12.10%~23.15%
Residual-P 7E 45 AL HE 22 (0] JC 2 #5484k . 76 T4 FITS KPR B3 17 TS5 AR 3T 1 v A5 35 P 5 1 (164.68 mg/kg ) fix
A TGRS ALA 25 R TS LRI 0 5 ) PR (107.42 mag/k) T 2605 1S 25 1 (164,68 mg/ke)
F5 0 T T4 A 3R P A P 25 i (112.45 mg/kg)fe s -
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Different lowercase letters in the bar chart indicated significant differences between different treatments (P<0.05).
E1 AEATEEBEFM T LELERASSE
Fig. 1 Soil phosphorus component content at different levels of nitrogen and phosphorus addition

2.2 RARR A3t LR AR B M0 R m

P 2 A0, 45 b B A 45 ACP VG Pk & 2 4 6.14~6.66 mg/(kg-h) , ¥4 JC B & 5400 . T3 T4 F1T5 Zb P (1)
+ 38 PHY 354 (5405114 31,50 .34.52.33.99 mg/(kg-h) ) B %1% F CK.T1RIT2 4B (PHY 35 5 2540 51 M
9.95.11.19.7.33 mg/(kg-h) , P<0.05) , Wi AH%Z F T3 AL B, T4 TS AL FE R 9 458 PHY 5 M43 5034 0 1 9.59% &
7.90%. TET1FIT2 2 BErb | Fifi 35 it 80 P2 00 T i, 238 PHY T5 M 22 B Se T Je BRI AR iEa 4

FHFE BT 3 B, B T NaHCO,—Po . Conc. HC1-Po LA M Residual-P #b , i £ T A R4S 16 T OB 2H /0 14

5+ PHY 1G5 2 EAE G, T 35 ACP 15 PRI 5 & W 2H 0 TG i 2 AE Sk

=

=

£

#

pacas

%:5_5

# ke A I SRR 7R P<0.05 ., P<0.01 A1 P<0.001 T 22
ANRING B R R AN R Ab B E] 22 57 8 25 (P<0.05) . EY i
Different lowercase letters in the bar chart indicated significant # % and *#* indicated significant correlations at P<0.05,
differences between different treatments (P<0.05). P<0.01, and P<0.001, respectively.
B2 REKF GBS BB E R 20 B 3 IREE TR > Z BB R K
Fig. 2 The effect of different levels of nitrogen and phosphorus Fig. 3 The correlations between the environmental
addition on the activity of phosphorus converting enzyme factors and soil phosphorus fractions

3 FithHing
BRI I L e i EE AL A T R TR T L A ) R T PR e f . AN
KRR, AR I TE 120 kg/(hm-a) & 20 mg/kg 133 5500 A B TAZAR L 1A K
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AWFFE R, FET CK, T T2 A0 HE R A4 14 Cone. HC1-Pi 25 2 Bl 25 it 2200k B 4 I T2 W P4 41K {2 NaOH-Pi
()5 1 B 25 R (P<0.05) o Cone. HCI-Pi f& - 58 vp 2L A0 Wi, 76 A AR A1, R 2 im a 2218 1 A fk
AV G Ak Ry mT (S AR 0 W BOR A R0, FEAR G v, DT A 3 2 o) 38 - 398 v 22 B Fe T AL S T 19 AR
F 1 NaOH-Pi W& 5 Fe/Al A AL P AH B AL /30, 3 B 58 et AL Fe 855 1] LI 3 — R 51
o (AN ) T 55 R 31 3 v B JE ML 45 & AT 3 B NaOH-Pi % B2 /™, ARG IR K B, 76 T1~T5 &b
T, 3 B NaOH=-Po & & i, X5 ZHANG S50 55 & PR N2 3 #2517 38 NaOH-Po i 75
SEF R GE RARL . B ER SR e B L SR A R SRR AL i SR s R R

FE YIRS P RE ™ A A AL M AN , 3 L it - i 20 23 () G AL R ¥ EEE ™, AP &8, 5 CK.
T1FIT2 A FEAH HE , T3~T5 AbFE B #3858 7+ PHY A&, PHY 2% iy H 3000 0 20 W = A | e s 1 18
H IR A DL A R S TE PR AT ALY . ZEASDRSE oh it PR IE S S50 - 8 vh £ iR 2 2 2 3 , [T - S8 A
YIS Tk 35 AR O R 43 0 22 1 PHY BRI FH B i 5 A R B v Y M A B AL o SR ARIR AR R B, 45 Ak
FEXT - 3E ACP 2 AN 825 03X 5 — SERFSR 45 SR [R], — 300G T S0 UR JowS - 398t % 145 1 0 A 2 B,
UNIIT LA 5 1358 ACP AT PES . JL T NS ROIEIE B, ACP (1438 P BE R AE it F 5 0 38 i R A . SR,
A — eSS R S AT IR 25 AR, 145 ACP 2% ty A AR 22 R0 3 A Wyt IR = A | mefe A MLk 1,
TIERAT AL ] TCATLBE 0 2 AL ASBIF S8 il A A L A AR AR AZ R T AR R BB R S8 2 & 8, 4T AR IR
Ry R AN RO, DRI A3 R ) ACP AR AR (b 250, -3 ACP A% it 2R 0 2528 A, s e e T v e i 1 A WL
FREEIE M R A
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Study on the effect of thinning retention density on Cunninghamia
lanceolata forest after snow disaster

SHI Guangi'?, YANG Mohua'*
(1.College of Forestry, Central South University of Forestry & Technology, Changsha Hu'nan 410000, China; 2.Forestry Bureau of Lingling District, Yongzhou Hu'nan

425000, China)

Abstract: [Objective] To investigate the suitable thinning retention density of middle—aged Cunninghamia lanceolata forest
after snow and ice disaster, and to provide reference for improving the management quality of C. lanceolata forest. [ Method ] The
31-year—old mature C. lanceolata forest in Damiaotou Forest Farm in Hu'nan Province was selected as the research object, and
the effects of different thinning retention densities (850 trees/hm’, 575 trees/hm’, 425 trees/hm’®) on the growth of C. lanceolata,
understory species diversity and soil physicochemical properties were analyzed. [ Result] (1) There were significant differences
in the stock volume per unit area and annual growth volume per unit area of C. lanceolata stand with different thinning retention
densities (P<0.05), and only the annual growth volume per unit area of high density (9.84 m’/hm’) reached the level of rapid
growth and high yield. (2) There was little differences in the number of species and species diversity of C. lanceolata understory
under different thinning retention densities. There were only 20~23 species of C. lanceolata understory under the influence of
snow and ice disaster and continuous planting. (3) The difference of soil physical and chemical properties of C. lanceolata
stands with different thinning retention densities was basically not significant. Soil fertility was good on the whole, and the
contents of soil organic matter (62.6~84.6 g/kg) were at a very high level, and ammonium nitrogen (26.44~36.91 mg/kg) was
at a medium level. The contents of available phosphorus (7.06~11.79 mg/kg) and available potassium (130.6~166.6 mg/kg)
were above the high level, but the soil pH value was only 3.88~4.08, and acidification was serious. The soil physical properties
were good, the bulk density was 1.064~1.165 g/cm’, and the capillary porosity was 0.569~0.599. [ Conclusion ] Snow and ice

disaster and serialization were not beneficial to the growth of C. lanceolata forest, and it was difficult to form high—quality forest
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community by natural restoration, which needs manual intervention and improvement. It was suggested that the retention
density should be appropriately increased during clearing and thinning. At the same time, supplement broad—-leaved trees to
adapt the land and trees, so as to enhance the management value.

Key words: Cunninghamia lanceolata forest; stand density; plant diversity; soil physical and chemical properties; forest

quality enhancement

AR (Cunninghamia lanceolata ) & H E B2 & L5 ik AR, Az K K 484 $A0s UE IX, T 7
1918 X A — B ), g SE A B e , UGB SRAZ AR B AR 7 5 o 4808 1) 3258 HAR (AR Tl it
T PEC ORI E R 2R 0 HE RGN A R RN S AL R A AR AR R SR ik PR
AR, BT 5 S ™ it (A HERR T R — D EH R L T, B RTC A A 2 2 5T ke BLIE B ) A AR B %% B
X T AR 2 R AT — € B IE T ROR o AR et 42 S8 34 4 AR AN [R]85 BE A2 AR MR 98 25 SR R By, Mk o34 B X6
W A2 AR g 4477 A B 2 R . 5K B SR AFEIRIFSEAS A2 ARMR AR A ) A A A L3 P A BARAF R SC R,
B JE R AR R Y IR B — AR, R IEERAE IR FEAT ST AR SR O3 B B X 2k R AR
MRS ARG B AT SEA AR o3 0 LA ) 2 BT B AR WS EA T 4 o (B, B AEE XS UK T K FE 5 A2 ARMR ) 1 %5 2
WF5E I AT 4138

2008 4, 3 [ 7 188 1 s B UK RE TS AR AR A B Y K A% R KO B R
S ONITR AN 7 N Tl B3 5 PO U A S o8 7, A R (87 N A N (S = e e R B o N
AR 22— FEIR I UK S K TR A2 5 o T X A2 45 B9 AROR LA K AR 8 A bR T BR 85, 90 1 7 M R e =k [
A BRI R 16 45 Y AZ AR i AREEAT TG A KRR T, AR A2 K 52 GG SO B T 3 B ) A O) B % R
A FE I F 31X 3 Fh A AR AR B 2 B, X2 AR BCEAR (31 4F) A9 A= K A8 b AR A L s B b v B AR R AT R
T IR REZ KT RF G A2 AR P 8 AR 38 B ) e O) B 9% B8, O o 52 KR A3 i IR 52 28 78 A i 4
L
1 ##FTTE

1.1 AF 50 R 3RA I

TR Hb 5 B AE ) 4 A T XK S K37 (26700217 ~26°0450" N, 111°31'32"~111°35'34" E) , #k
Y F 1958 48, T BRI L EAZAM, B 2 ARMAT) 5 MG T2 ARBRIY 94% LA L, HAAIMH 320 Mdgigik 162
~814 m, J& WP $5 Z0 RUPE IR A, AR 38R 17.8°C, M i I (=6) ~0°C., W i e 5 ik 36.0~40.0°C 5 A 34 [
7K 1 495.8 mm, AEIJCFE I 349~365 d.
1.2 #¥i%E

1992 4 LR, R A2 A bR — BRI AR AME I 2 B, I0 77 4 TR A 8038 , A A K R
U ARRTE L) ZAGE RS T Mo ik 2298 B AR, S T A 5 AR R A 81 m/hm’ (IR T4 E -1 7KK (95
m'/hm?) , AN FHFE K 60% . 199243 F  FEIZMI7) 8 1 WA %5 B R 24 2 500 BR/hm? A2 AR SR, Mcttb_T-
IS AR G, 35 R BOCER 1L & MORL i 2045 B, 2008 4F 37 21 K 25 0¢ 3, $18 5 10l 5 T2 B 24 1 3 Fh 08 7 2%
(850 ¥f/hm* 575 Pk/hm? 425 #k/hm*)

T 3 B 0] 1 B 435 B (A2 AR B BB P 43 50135 8 3 B 20 mx20 m BB RE Hb - 25 B 850 Bk/ hm*(T1) (B B 575
PR/ hm*(T2) V5 B 425 ¥R/ hm?(T3) , SAE M T 3 ) BEAC— 30, 48 3 7 X — 3, 54K 400~500 m.
1.3 A ARFatk THA AL

20234F 8 H XS HEHL N AZ AR A TREAKS R, FFASEAZ AR w8 RSP B AR AR o6 B o A R B b g
JAFIH AL B3 S BEE 5 1 mx D m ALY, 0 s N A AP 26 5 B AR LB REAS X B AR )
GARIE(EN e 8

M5 G 28 ARAR SR IR 258 FH AR, & R R A A2 R oo KB s 3k, WS ARIE & (FH) 15
PARRE R (s0) PANL TR AN E B (SV) PR TR AR M LA K (k) o

275 HJ 710.1—20 144 Z2BEPE UL 17 A S 0] Fofi 2 245 R 00 )8 S ) ) S BB (1) 0D 3
B (R) W AR REMEAR R D) F R - AN ZREVEAE R H ) 5 R %) o
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FHIRY) T 76 B HbE H N 2 BEALZE 2R 54 40, 78 1 3R 2 0~10 em . 10~20 em 38 [ 43 5 B -4, [A] —
TRIE I AR A 3850 B A 18 35 W 90 R AS e 4y W Bk 28 8 113 [ S 56 =8, A 28 00 s) 4 R T 78 b e A2
R PE WS DT o TERT O ST, I ER ) PRI 7RO T A SRR AN AR T A 0 R Al [l S5
e

RN AR TS R S B T o e A R e A R B U s R A
SE pH AR ; FHIR T 3 B LB A AR B FLBUE S PR B 5 b s R A be i i vk e -4
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1.5 &4

XS] 25 BEAZ AR PRI A2 A B B R AP B A AR R A2 T R AR SO - S A I b A
A3 35 SPSS 17.0 BA R %5 22 08T (AVOVA) Fil Duncan £ 5 A5 HI K 25 Sk B 25 7K F-

2 HRESH

2.1 BAREKWER
e 1, 3] A B 2 B i AZ AR B AR AE Rl — 42 2% 20 em , B TC B E 2557 . AR LR B8 %5 B A2 R
PR RRR B SN B . S T AR A R RN B T AR AR SR B A R R Y R R R B S K R B
PR AT TR E TR R TR B AR 15745 . 2.201% o 1 B AL TR AR AE S 6 R A KRR
HRE R RS Y 1.57 1% . 2.20 fi% .
F1 BAMERIER

Tab. 1 Growth indicators of the Cunninghamia lanceolata forest

- ] R B RS F TEIR S m T L o B IARE R SV BT AR M B K i
) (BR/hm®) / cm (m*/hm?) vh/ (m*/(hm?+ 4F))
T1 425 20.9+4.1a 18.679+0.308a  0.311 8+0.018 9a 138.48+7.18c¢ 4.47+0.23¢
T2 575 21.1+4.5a 18.443x0.372a  0.324 320.023 6a 193.79+12.81h 6.25+0.41b
T3 850 21.746.7a 18.070+0.426a  0.336 3+0.011 2a 304.92+9.52a 9.84+0.31a

AR NG R 2 5 3% (P<0.05) .
Note: different lowercase letters meant significant differences at 0.05 level.
22 RTFHY AT 2L
W% 2 From , MR A )P 288 2 AN 8 2 3] 20~ 23 Flr , AR AR P 2 550 i B AR 20 28 B2 A 15 R G .
RO, AR i 26 B I R T Ak ) (R R s b
F2 PR AE YT B R AR A

Tab. 2 Understory plants’ species richness and canopy cover

it T % HEA/ T FLR/ T MRIIHBI T %
Tl 60 6 14 45
T2 60 5 16 50
T3 60 5 18 55

ARAEAE T3 P8 £ B AR T R 0 A ) o i A R £ A PP RSUD T i st R e M R (R SR AR A %)
LERAUNZR 3 TR, A TR BEAR T A ) 4 b HE 24 10 3 02 B9 DL S il AR RE D AL 28 1 LDAE K, P R D AR
LBk I B i S O AR R BRI B s AR LSRR e 2R 3 bRl E R B A AK T R T Y
SEGRONY WA

W 478 AR FEMR R HEAR DE FEA DA 2R T HoAb 2 Fi i B2 AR BEAR T WE R 1 25 A T
il 2 ol 55 B o AN TR B 1) LA AR R HEAR (B AR Y 0 Z AR RS BOC 35 25 S o UK AR BEAR T R 24
PESE BRI . W % 5 P AR R R AR 45 I 2 AR AR RS DA H (B I TE B s e, o
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TERAEY) SAE DAE \J A — B, S BT W A ) (B = T rP R DO e o EE AR R AR 2 AR
W% i TR AR AR 2 R s BRI R O R R R IR B LA L R R S D
®3 MTHENERE

Tab. 3 The important values of understory plants

Fed Yrkh HEAE
K251l Maesa japonica 0.4377

11125 Rubus corchorifolius 0.248 3

BR Pteridium aquilinum 0.094 2

SROKWE Oplismenus undulatifolius 0.073 8

T1 AR Sassafras tzumu 0.048 4
1% Miscanthus sinensis 0.029 6

K520 BB Nekemias grossedentata 0.026 8

WL Ophiopogon bodinieri 0.023 8

T Crassocephalum crepidioides 0.017 5

eI 0.629 5

Bk 0.0728

T 0.065 6

PNLEE D 0.054'5

T2 RO HL 0.047 3
W40 Lygodium japonicum 0.0439

Hok& Melastoma dodecandrum 0.0399

TR Crassocephalum crepidioides 0.028 1

11%E 0.018 3

eI 0.503 4

B 0.1392

e 0.090 7

T3 LISt 0.089 3
SR 0.089 3

1% 0.0555

W% Camellia oleifera 0.032 6

R4 MTHEY S HMEER
Tab. 4 Understory plant diversity index

W s —TOSHHERICD | ERRMERRECH e,
FA HEAR AR HEAR AR HEAR
T1 4.0+£0.34a 0.95+£0.003a  0.92+0.04a 0.70+0.22a 0.31+0.12ab 0.52+0.07a  0.22+0.03a
T2 3.6+0.27a 0.95+0.004a  0.93+0.02a 0.66+0.19a 0.26+0.04b 0.53+0.04a  0.22+0.05a
T3 4.0£0.17a 0.84+0.180b  0.89+0.04b 0.78+0.22a 0.42+0.23a 0.56£0.10a  0.33+0.23a

VR ING 5B R 25 B 25 (P<0.05)
Note: different lowercase letters meant significant differences at 0.05 level.
2.3 HIEMALK IR

R 578 ,0~10 em F IR BT BRATRUBESL , AR T b bl 25 B2 A8 1h 22 S AR 35 A A0t i ik R o o
WERERTHEE, RS M2 fEE L REE R, BB B ESRE E>R%E . 10~20 em 1
AR BT, bR B LB LA, Hodp 1 3B AL L B e pR B 25 B AR AL T B2 22 5 s BE LB R I Th B 2
T A 2 B R SR IO R A . 020 em IR Rl 4 R AR A KBS 0~10 em
A S R R E T 10~20 em 3, R 0~10 em 3 [ AR SR B EMET 10~20 em + 3, ST
0~10 cm 13 pH A B K T 10~20 om 138, Hopm LA ME BB AR IR B B L 22 AN B35
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Tab. 5 The physicochemical properties of forest soil

AR R em T/ (gfem’) ARG % BELBE %  AFBEILBRE % AL %
1 0~10 1.105+0.044Aa 23.5+2.35Aa 57.0+1.20Aa 4.7 9+0.8 5Aa 61.87+0.69Aa
10~20 1.064+0.054Aa 24.1+1.21Aa 57.2+0.84Ba 4.3 1+0.4 3Aa 61.50+1.08Aa
™ 0~10 1.165+0.011Aa 23.4+2.17Ab 57.9+0.57Aa 4.53+0.49Aa 62.43+0.58Aa
10~20 1.080+0.014Aa 26.7+0.47Aa 59.9+0.28Aa 4.2 1+0.3 2Aa 64.10+0.54Aa
3 0~10 1.097+0.032Aa 26.5+2.20Aa 57.2+3.40Aa 4.0 620.8 1Aa 61.26+3.93Aa
10 ~ 20 1.091+0.018Aa 25.3+0.51Aa 57.8+0.01Ba 5.13+0.6 2Aa 62.90+0.61Aa

A EHERE em pH HAA (mglkg)  ABBE (mg/kg) B/ (mg/kg) HHL/ %
1 0~10 3.96+0.09Aa 30.82+1.26Aa 10.36+1.58ABa 160.97+33.60Aa 8.46+0.32Aa
10~20 4.08+0.08Aa 35.96+1.27Aa 7.06+0.52Aa 130.60+4.62Ab 7.32+0.43Aa

™ 0~10 3.96+0.03Aa 26.44+2.66Aa 11.79+0.68Aa 166.60+£11.59Aa 8.45+0.37Aa
10~20 3.96+0.05Aa 36.91+£0.99Aa 9.07+1.31Aa 145.43£10.60Aa 6.86+0.58Aa

- 0~10 3.88+0.04Ab 36.15+3.72Aa 7.72+0.41Ba 151.13+£5.68Aa 7.70+0.20Aa
10~20 4.03+0.01Aa 36.19+2.78Aa 8.96+1.84Aa 146.13+£8.93Aa 6.2620.36Aa

T« RSN G B3R AR 3 BE A ] L R 2 0] 22 57 1 25 (P<0.05) , Al S A [R) DR 5 7 B3R s AR ] L SRR BE AN [v) %86 32 1) 22
53 (P<0.05) .

Note: different lowercase letters in the same column indicated the same density and different soil depths have significant differences (P<
0.05), and different uppercase letters in the same column indicated the same soil depth and different density have significant differences (P

<0.05).
3 Zig5itie

3.1 AR AEKG "

FZ AR 3 Tl ] £ P B 280 185 SR P B A AR o R Bk 5 BRI 3 I I 3 22 55 (B T R 35 Pt R B 1T
SRR A K BRI E A 25 5 SR M R O BR 2% T s i G R o MRS (R AR AR = = M) b s o™,
ABIFFERE N T2 XS8R, 3 7 ) X P 2288 60 v 7 AR o 2 249 1k 81 A 2 P MK P, (L BAS T FRAE S R B K
A 2 (9.84 m*/hm?) 3K 8] T 125 XA IR A K A8 A5 (9.43 m/hm?) o 43 LA, o] B b AICTR] £ 45 B 2 1 2
T, S BOMCHE TR A RN &, AR 3 B A AR LR B 2% A AR bR A 1 R (R e R (bR 4y 35 R o i
i,

3.2 ST ALY S AR T @

AW FEAZ AT YA R AR A 5 20~23 Ff, AL W) ZAE MK 8AK. 7k 53 iR VL P 4 40 B B
3 AEAEAZ A A K B, AT HE A 23K 121 R, RIEERT R A T PRHR B 36 XAk B 3~ 17 4 A 2 AR pk
ALY A 60 Fh . K Sk AR AL TAEAE B ARG L ki X, AR 5T VR A AR A 2 R AKSF B R AR T R L
Mo X HE ) Z R

W HAF LT BRI B S5 4/ ORI 23R4 T 2 A K ALS  (HARTR IS AN T A4 Z K1
AN E A R AR BT R AT R s, — 2 T2 2008 4 UK S5 U FHE SE A, AR AR R B IR
B2 3 T WK, S AR T A 5B A K 5 R 1Al R 2k K, PR A PAT JEE 3l AP S ol AP R e A e T A
T PR3 58 FE AR AR B — R ARV A R T 245 50 AR MR R P4 25400 = 2t T I RT AR A2 A
iR B AR AR R 28 T X, RBORT LI A YIRS AR TR R A . L, 2482 ARz 50K
TR FE e, IR ARIAI A I3 24 O B8 45 o 2% B A R e R AR P AV e SV A Tl B TG AZ AR e AR i Sk 11
RFNZE G W, T3 B R B — RE W 2 S Tt e il s - e 4
3.3 xF3Z AL R 69 % e

RGBS B R RPN 358 SO S A 2L K, 6 717 50 ) - S P A 0T, 2 s i) S P A e o R
T AT B 0~10 em T AR . 10~20 em 1B FLBREE AN, Higx A0 5T I 25 B AR AL,
TG 25 5 5 AT REJE A2 A AL T A It 28 A , AR R 2 FE A R Al i 22 S/, 8 S R AL v ST AR AR 22 5
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TR N E R 6 4 22 I AL A i - SRR A 58 & B, A ML T R R R HE A | 11t
CTHEHEAA T 2 Fe s X HESS , W R HEA 26— s AN ST 45 FE L 0~20 em H3EA HLT (62.6~84.6 o/kg) B4 T4 = 7K
- (>50 grke) , A7 ARG A4 11 HB 2138 B ) RRAE . B8R (26.44~36.91 mgrkg) AbF H 487K, A %0k (7.06~
11.79 mg/kg) &b F & HoK -, 354 (130.6~160.79 mgrkg) &b T4 K-, TR T N 1.06~1.17 glem® B AL
BRI R 57.0%~59.9% , 1 3ERAL VR R KA. A HLF R RS R A S0 E s i B DR UR, 7EAN i A
MUR ST, B R(26.44~36.91 mg/kg) AR, U8B 13845 HUT BEAT 7o 0 B e A5 L, 334 BT 0 ot
HEAFE, A, B3 pH AN 3.88~4.08, J& T om AR PEY, 2 2 I R 2 Wk VR FHFIAZ ARG 25 W0 52 i, A2 AR 7%
V1o A R 0T REAR T 8 pHAEL, 1T R 2800 A48 AU, 38 BUAE pHAE 6~8 1y H8erhigigh . +
AL AT HLT TR T R AR R 08 BT AR K A Y k> Z R R RO

g5 b IR A AR IRIE I 2 VK S K FE 5, RECE LB MO O B 5 =X, A A AR S 0 AT i e Joit ot 11
FMBEE TN LT Bk B, @ SCREURMERAE T 15 it , 7108 S8 S O 5 % TR i R BGT F AR 478 1) 3K, i i
TR R R A SR T ER Y, BT, A R S XS AR ST TR B IR e s B AR L
AR T — & B HE R HJR AL AR SRRSO 2 — R B R | 75 A7 DR 45 AR 5 L MR ) A e 2% L i i
S AZ A 1 25 B sh AV, AN A R S 25 F T 48 RS T BT IR IR AR .
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# OE.[ 88 Cory ST &40 BT R E M & LA AR A 09 453520 5 [ 5 i R A R B 48 18 71 849 “Co—y SH &
;AR CRAR Al R 3ANHE L Rk B b 6 — SR A RIRAL R BT A M AL BB AR AR B R S AP BE R, BF 5 R R 48 FR A
A2 L AR AR R E R AT A KR AT rE R TS P B AR F A5 AR F R, T B A AL )3 5 A2 R R R
Bl & oAk de Fr o ¥ e ia BAl F . [ 2 R A CCo—y AT &L 48 B A F 6938 Im , R 4 52 L B su AP a9 45 4 o 6 37
K JE FME TR rHE Aert BARE AR ZILT KA Y RE S L Ak A 5T CCo—y 4 238 MB A9 AR M R
B, AEiX 89 3 A8 o A Ak S A 3 CCo—y & 58 PR A AR MLl B BIRAROR A Sl R BAR e AR xR F Bt dg R
FF 2 H) 4 16.77.21.69.23.31 Gy, [ 2536 174 7 L B Mt ©Co—y 4 £ 48 PR A AR PEER & , K ) B 48 IR 7T w8 7% 55 WL Bk
HE 5 A A 09 B B LA 09 IR R E R

KR T 2 Ak CCoy; #8 AR B IS R R A

FE 425 :8723.2:5664.1 AR ERD: A X EHS :2095-9818(2025)01-0039-04

Effect of “Co—y irradiation on grafting of different Carya
illinoensis cultivars

DENG Libao', WAN Wen®, HE Xinhua®, TIAN Rongxiong’, SHI Deju®, SU Fanggui’, SU Tianming'*
(1. Guangxi Academy of Agriculture Science, Nanning Guangxi 530007, China; 2. Guangxi University, Nanning Guangxi 530004, China; 3. Walnut Research Center

of Fengshan County, Hechi Guangxi 547600, China)

Abstract: [ Objective ] Exploring the effect of “Co—y irradiation on the grafting of different Carya illinoensis cultivars.[ Method]
The annual dormant branches of C. illinoensis cultivars 'Jinhua', 'Barton” and 'Shawnee’ were irradiated by different doses of
“Co-1y ray and grafted onto the stock of the original cultivars, and then the differences of grafting survival rate, shoot length,
shoot thickness, leaf length, leaf width and leaf area of the C. illinoensis were studied.[ Result] The grafting survival rate, shoot
length, shoot thickness, leaf length, leaf width and leaf area of different C. illinoensis cultivars decreased gradually with the
increase of “’Co—7y irradiation dose, the sensitivity of different C. illinoensis cultivars to “Co—y irradiation was different. The
sensitivity of the three C. illinoensis cultivars from high to low was "Shawnee’ 'Patton” and 'Jinhua', and their semi-lethal doses
of “Co—7y irradiation were 16.77, 21.69, 23.31 Gy. [ Conclusion] C. illinoensis was sensitive to %Co—+y radiation and low dose
irradiation of “Co—7y could cause biological damage to the shoots of C. illinoensis while maintaining a high survival grafting rate.

Key words: Carya illinoensis; °Co—vy; irradiation; grafting; mutation breeding
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HATTERVL V2B g VLG 55 O g T B RP A th T A FE 2218 0 B b S I 5 = R Bk B
BN GE ST T NS IR A A AN i, BRAE RS E LLAZBE ™ it B 2 F1 TR 7

SRS A2 B AR A AR S R DR A BRAE M BB, 5 ) B DR R A N G (A A, DT 3RAS AT A0 1 8
AR BB AR SR, CCo—y S 58 BT 5 AL T RN b w0 R IR 2 — Bl iz TR AR (Malus
pumila) FEF(Pyrus betulifolia ) AR (Actinidia longicarpa) EIFE"( Citrus sinensis ) el 2 A Y) & FhioF
52, B AR Z BA O RAERAGHTFN T, B8 E SR ©Co—y S 25 Mt 75 S A TR A 1At 1 75 00 R Y
e AN T AR BT A R — I R . YUE S8 IH ] “Co—y B R ERSS BL AN £122K° H AR SEA P T, 1k
F I LLROR A — TR L0 i R H A IR 2 £ R TSR RGO PR 9 A O o R E SRR | R AR AR AR
GCTCV=-217-1 AN ZF 4T “Co—y FRETFE AL , FFE 0 I 147 e RO 1B , Ve 7 Hh DUAS 2808 7 AT b PP — R AR 8 5
PRI AN [R) 4 0 1) 28 A% 8 o B B R H AR AR ], AN (R 40 8 °Co—y S 2% 5 i R A 9 748 S 8 RIS |, H A6
T “Co—y 2 fim B 3 WSS LIS S RO WIE TSR DR IE o AT ST ADLR AN [R) i B 5 8 Co—ry SR HEA [
WETE LB St P A RO A T R LI e , PRI Co—ry S A HEONH S LLAZ BRI 42 BT 38 152 W) S R A 1Y
RO, A TS LA AL B R SR AL PR

1 #R57E*®

1.1 R34

HEoT Ik IR I I 7 T T S DX PG RO R 2 e N R S T, DL AR e N R 3
TS LLAZA LA i, P44 HZF IR (A S A2 . Bl AR Ay 15 X8 by 422 A () o o %) 95 LL A%
BRAEAR , 35 R 3 45, A [l A dk e UKL 380 — 3
1.2 K7 ik

T20224:2 7 25 H, B HGH7C IIAZ PR, TR B 8~ 1225, & 10 ARFL RS — 4R, IR B 1P R
J 5z BR IR B VG B IR ORAT PR Fl A TR BRAL R . BB 5 A A S 2 Y ©Co—y R BE AR R : T1(30 Gy, 1 Gy =
100 RAD) \T2(60 Gy) .T3(90 Gy) .T4(120 Gy) .T5(150 Gy) , AANEE R (TO)ME M X IR, 2022452 F 27 H R A
FETF AN ] Ak P 37 1L A Ak 22 A v 57 06 422 B AH ] b b AL PR |, R A RO 42 60 4R . 2 ER I 2 60 d
J& , GE TR TS SR ACHT RS AR A O, A RO 8 A B2 CRE i 21 0.01 em) , FHI# A% = RO 5387 AL CRE
F10.01 mm) s B AR B M 155 3 255 6 Jr/hk, A ERU & v B R B AT T8 B ORSA£10 0.01 em)
FH 5 k& il o /Nt TR AR, R ] Excel & DPSV3.0 #AF53 HrE5ai | A 41 i B o 0 LA DR G0 422 T 232
AT Z A 0T, SR B A DT R y = ax’+ba+ea+d (x ARSI L |y WIS G 2) MM X R B R, 1T
My = 50% B BOE R (x) o

2 HRE5SH F1 REERAE TS LR AL T &
21 Rl 8 08 4L 22 33 7@ % 0 A Bk R R $ 4 Tab. 1 Grafting sur.vival'ra.te of C. illinoensis under
different irradiation treatments
AL -
o o N . HE T %1 9%
0 ) Comy 718 b AT EE L BB I L 3¢ o ST o

=4 D — i CAAL D B
HIRER (R 1) 7E0~150 Gy, e iR 1k T0 8330+7.64a  86.67+7.64a  80.00+10.00a

FICTE S A oy i RELIR) B4k T 155 107 328 357 ok 21> 5 A Tl 41.67+7.64b  36.67+2.80b  30.00+£5.00b
17 **Co—y i ARAL TR * 2 1 M 432 AU T S8 48 . 5 I T2 2333:577c  20.00£5.00c  15.00+5.00c
AR AE0~120 Gy J il * ELI B¢ b iU 1 o o B T3 15.00£5.00cd  11.67+2.8%c  13.33:2.89¢
A “Co—y i AR 12t (9 TH g T > 5 T4 R TS Ab FE A © B2 T4 10.005.00de  5.005.00d 0.00
LT C s R =8 s N ol (I 1B A L TS 6.67+2 89 5.005.00d 0.00

fE0~=90 Gy M, " HJE AR MARABIA “Coy il e g i 15 40 2o 1 92 5 (P0.05).
HER) o 1Y) ﬂ%ﬁﬁ@& ;T2 HT3 Ab TR ¢ %’ e’ ﬁ%ﬂ%ﬁi Note: different lowercase letters in the same column indicated
IR EZRAEE,EONTE S E T T1 BRI I ;T4 significant differences(P<0.05).
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FITS A H A 50 B2 TG R 38 R 00 ASTRI 52 LLAZ Bk Rl T ©Co—y S 2R 4 BR Al Sk AN T) |, K0 3 N Ese 1 i
BRI ©Co—y S 44 MR A AU th S BRI R - e B AR

FEATR] ©Co—y 4 RUAL T 3 AN WHE5E LLAZ MK b ol 1) 5 4 1l 0 28 5 s R A 7 22 300X 1m0 0 2 A, 45 B e U 1l U
FEFAH G R B R (B 1), e Wl H e = A ioe LA B s B i 5 G 1l 03 5 B2 53 51 : y= —0.000 04+
0.014 7x°~1.7339x+82.879(R>=0.998 8) .y=—0.000 05x’+0.017 62°~11.998 8x+85.572(R>= 0.993 4) .y=—0.000 04x’+
0.019 24°-2.007 3x+78.545(R*=0.980 3) . 4 y=50% I} , 45 H J& Bl * 448" 35 1AL BE L AP ) “Co—y
R IR BB R 2308 16,77 .21.69 .23.31 Gy,

Ltp ‘e ‘Hle

B1 #RlZtk AR RaMERNESHEMEENXER
Fig. 1 The relationship between irradiation dose and grafting survival rate of different varieties of C. illinoensis

2.2 R 42 B AL AT L AR AT A A K 0 R

AN “Co—y B HEAL PR X 58 LLAZWEBTAN AR R I AR (3 2) o 7E 0~ 150 Gy JEH, * &40 AT I BE AL
JE B Co—y i MR T i 100 22 T 02 5 AN (] 0 Co—ry 4 MEALL B R] A1) © 4510 A I BE R AF A W 25 22 e, 45 b AR
BEART XM TAFITS KL BRAY * G BIAHLEE 22 5 A B3, (HAR 35 IR T A AL B © 00T 05 A B2 AL
JE LB Co—ry % HEFA) ek TH iy 10528 S0/ 5 T5 A0 B © B0 BT A 8 250K 7 JFC b 3415 T3 1 T4 A B © B2
A I 22 e N B (H AT T T2 AL BRI Bt T5 AR BRAY * EL 0 B A AL BE (2 25 AR T At b 2, AN )
AR 4 ¢ P AR S A e i 25 57 . E0~90 Gy JE I, * 1 2 R RS 1 B FIRELIE Bt 25 Co—ry 8 HEGR 2 114
THRE M8/ s T1 T2 T3 AL BRAY  H JE B I R0 R T X IR, AN [RIAL BRI B * e A BE A e B 22 %
T2 A T3 LL A F 8 LR 22 5 AN 35 TH I T2 AR BRAY * F JE  BTA R 22 S A B 3, T R & 1T X B

F2 AEESACIEHET LRI EKER

Tab. 2 New shoot growth of C. illinoensis under different irradiation treatments

e s QLT ‘He’

M/ em A/ mm FK/ em A/ mm K/ em A/ mm
TO 128.67+2.04a 18.26+0.62a 123.00+2.50a 15.42+0.37a 97.68+2.17a 16.66+1.83a
T1 109.70+2.05b 15.56+0.80b 89.29+2.52b 14.32+0.29b 74.26+2.73b 11.17+1.05b
T2 85.55+2.99¢ 13.67+0.73¢ 69.40+2.63¢ 11.25+0.36¢ 39.30+2.61¢c 10.54+1.31bc
T3 33.62+2.77d 9.32+0.73d 42.00£2.04d 9.76+0.39d 18.15+2.24d 9.03+0.72¢
T4 22.30+2.04e 7.26+0.43¢ 40.00+1.66d 8.79+0.33e - -
TS 10.60+1.71f 6.32+0.37¢ 22.00x1.77e 5.76+0.29f - -

2.3 FR 4 RBA T b sket b A K e Hw

AN 7] ©Co—y i AL X 5e LLAZ Bk I R4 B I 1 55 B A TR R M K (3R 3) o #E 0~ 150 Gy Y, “ 4x
A8 B R B IR T B N 1 R B 2 0 Co—y i RE G T 5 R e 0 s TS AL B AG © axAe n HRE B EN T
FoAb AR R T3 RN T4 ALY A i R K22 R B3 (AR /T T1. T2 A BRI B, T4 R TS AbFRAY * 4248
I Fr 5 BE 25 SN 25 (HLR /N T A AL B T2 R0 T3 AR BEAY < 448 1 i 9 i 22 S R B2 T AN T2 AL B < 41
MR R 2 SR B TS ARERAY e TE R e 2 /N T LA A B AN [] A 35 R 9 © 4 e I TR RIS A7 2
25t

FE0~150 Gy J [l , © ELH3T " A I 4 B8 L I e 0 3 R - T AR B ©°Coo—y i BE ) o T o 170 2 8 ik /D> 5 75 b 2R
¢ L I K R R /N T LA A B T2 T3 AR C T v K B 25 R 2 TR 2 /N T T AR B AR
HE T ARERAY L0 R K B S X B2 S R 2 . R [R] ©Co—y i HEAL PR A © B - - B 1 4 /N T X B
T3 T4 FITS AL FRAY L i F T8 R 25 AN B2 T1 AN T2 A0 FRAY < T i F R B 25 SR B35 . T4 R TS A Ry
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CELE RS SN B (AR R /N T A AR FR T T2 T3 AR € EL A T AR B /N T R
TE0~90 Gy JulH ,  H )& " Ayt 4 B v 536 B8 0 v T AR Bt Co—y i BRR) 45 T8y T2 i /b T2 #1'T3
AR H e M K 22 N W L H R /N T T AR RO R T AR B e i R KR N T R
T1. T2 T3ALBRAY H 8" M SR 22 S AN 38, TR /N T X IR T3 AR BRAY “ 1 Je " ity T AR i 3 /N T HoAd b

HLTT T2 4030 H e M R AR 2/ T X5 R
3 AELEHET LZBH FKEFR
Tab. 3 Leaf growth of C. illinoensis under different irradiation treatments
e L ‘Hieg’

M4/ em 58/ em  MEFR em? M/ em %6/ cm  MEHAY em? M4/ ¢m 5/ cm  WETATFR/ em?
TO 14.1720.85a 4.38+0.35a 42.59+2.17a 11.32+0.69a 3.33+0.32a 29.94+2.94a 12.12+1.33a 3.97+0.59a 37.23+1.58a
TI  12.50+0.63b 4.21+0.40ab 33.21+1.97b 10.87+0.68a 2.93+0.28b 22.34+1.49b 10.54+1.34b 2.86+0.30b 24.46+1.37b
T2  11.0620.65¢ 3.75+0.34bc 29.16+1.26c  9.12+0.51b  2.77+0.31bc 19.74+1.58¢  8.79+0.88c 2.59+0.40b 19.85+1.13¢
T3  9.7220.61d  3.82+0.34c 25.14+1.15d  8.46+0.42b 2.52+0.29c¢d 13.69+1.37d  8.16+0.65¢ 2.31+0.29b 11.27+0.84d

T4  891x0.59d 3.26+0.19d 20.98+1.30e  6.51+0.50c 2.45+0.30cd 11.22+1.24e - - -
TS5 6.54+0.57e  2.90+0.8d  15.52+1.25f 5.24+0.42d 2.27+0.24d 10.07+0.78e - - -

QLB

3 simitie

A5 38 128 O Co—y S5 REAS ] (i Bl L LAZ B2 R R B, A — 0 1 % B Y 1], B A7 °Co—y S 4 i
FR L 3, AN TR] 5 1L Ak S ol ) B BT 23 B B RO R I | it T R e T AR S S R R Y
B 3ATEST LB A RIS ©Co—y F 4 4 R U i i BRI R 1 e BRI “ e X N ok O
HEFI A3 0 16,77 .21.69 .23.31 Gy 2 B LA B XT ©Co—y S 2R 4 A A AR MR A v , AR5 4 ) L ok il
FE MRS 45 7 A A A 49 14 ] Bk e i e o 1) Bk B2 BTG 3, v 7 T RO R LA RS 45 A B KA W i A
AT B0 e A 2R A1

ANTRIAE it A B 2 2R3 B X Co—y S 2 1) SRR AN TR] , 335 B 19 6 L) ] i s o MR S8 A8 45
B Z R SRR, I OB SRR F R BB AR Y AN AR 5 K AR T MO S BB I
TR B A A I FE AR B R O R BT O A 1Y) ©Co—y SRR BT 5 A M R
AR, HXTA P RMG F 52 , Z RAF R A8 SR, RSO SE R FAS ] 57 1t 119 ©Co—y S 2 i A 4%
TR, R BURE A “Co—y Ha MEGRLRL MBI, A% T 7B AR I B2 B 28 2 I T B A A, it Bof [T B3R 5 4% -7l
2650 “Co—y 54 A A UK, B0 B B0 IR R 0~30 Gy MMt AN ] i ol S8 U2 SR sh b 104 7
R A AR R S M 41 25T S 51 LA ) S8 B A 43 51 81.14.62.22 .81.81,57.55 Gy,
AT FH ©Co—y S ENT 3R TN K B A AL AR AR HEA 7% S AL B, 45 3 W 22 56 P 5% 7 BB AR I H LT
23Rt A e 751 S 140 2 T AR A, e S Ah B B R SR A I R AR S LA [ 4 S 79 Ak 3 R AN [ i o 7 % e A
SR A WA R R AT AE 22 5 B A I S T R I B A R A R T 50 Gy .

AR5 HAS [R5 1L A2 i ol 118 2 BT s 4/ F15 (1) Co—y i BRIRCAIG A 52 (30 Gy) , (AR 25 4B 7R
T TR SR S X S L AR RN L U 150 Gy FE R SR © 1 e RN RE B e R B 4
TR I 12 BT R AN 6.67% F1 5.00% , 1 77 45 B X 58 110 A WS RS 2B K 30 70 JFF o i . AS B 9 4B /R
T Co—y HESHXT LT LA MR I A% FUBAS AR R0, S5 L AZ Bk B B RS AL A (H iy T Ese LAk 2k
FARBRALA | 5C T4 55 W 5C LA IR AR S5 R 0] R SERIR st A Ro e Mk B i Rk & 45 O T i BF AT A
FRGAL , &4 5 e LA R S A A IE 1) — A2 1]

SEHK:

(1] 320512 AR 7K R W K 45 . 30 R Z2 LB A 7 IR 55 7 M AL R TR BRE (. Mol BHE T %,2012,26(4):1-4.

(2] 3 H, 5 07 78 36 [ LA AR S50 i 43 5 | ot DXCR) K 3= R R 23 SRR FEEIAR (D). 2855 ARIIF5E.2002,20(3):53-55.

[3] WANG T, HICKS K B, MOREAU R. Antioxidant activity of phytosterols, oryzanol, and other phytosterol conjugates[J]. Journal of the
American Oil Chemists”Society, 2002, 79(12): 1201-1206. (F#%727)
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Investigation and research on medicinal plant resources in
Huanglongyan Provincial Nature Reserve
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. School of Pharmacy, Fujian University of Traditional Chinese Medicine, Fuzhou Fujian 350122, China; 2. Fuzhou Minjiang Park Management Office,
Fuzhou Fujian 350001, China)
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Abstract: [Objective]To deeply explore the current situation of medicinal plant resources in Huanglongyan Provincial Nature
Reserve, and provide basic data and theoretical support for further research and protection in related fields. [ Method ] Through
field investigation and combined with literature, the existing medicinal plant resources in the reserve were summarized and
analyzed. [ Result](1) A total of 1 156 species of medicinal plants were recorded in the reserve, belonging to 171 families and
632 genera, of which angiosperms accounted for the largest proportion, up to 88.67%. At the family level, the main family was
the medium—sized family, accounting for 37.28% of the total number of species, and the single family accounts for the least,
accounting for only 3.55%. (2) The life form of medicinal plants in the reserve is dominated by perennial herbs, accounting for
40.57%. The medicinal parts of the whole grass or the whole plant were the most, with 499 species, accounting for 43.17%. The
medicinal efficacy was mainly heat—clearing, accounting for 47.32%. (3) There were 26 species of medicinal plants included in
the list of national key protected plants in the reserve, and 104 species of medicinal plants were included in the 'Chinese
Pharmacopoeia’ (2020 edition). [ Conclusion] The medicinal plant resources in the reserve were rich and their distribution was
relatively concentrated. On the basis of maintaining the good resource status of the reserve, the relevant research on the
medicinal characteristics, efficacy and artificial breeding of the medicinal plants can be strengthened, so as to realize the
rational utilization and sustainable development of the medicinal plant resources in the reserve.

Key words: medicinal plants; Huanglongyan Provincial Nature Reserve; species diversity; field investigation
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T 25 FIAR Y BI85 2 0F 50 [ 5200 Bl B 08 2 — , v 25 5 10500 I ] r B 25 Jll 10y vl 2 e 58
SE T IR SERFER AR, 3] 4 v R 25 7 Ml DE A T U R B B, PR X AR G P 2GR R B, N Y
25 FHAR P G U5 T i 25 Bk A, )b 22 R AR e AR 24 2 52 30— o e E (R R, DRI AT 5 o) 24 ey i
11 R GNERTRA T I 3

B A O F AR O DX A 9 TR A 1 Y T R LU X L ARE I A PR A R et ELASSE B v A
HILARAR A 25 R T | I S PR P O S A S R U, o2 T i /A R A ™, DX A M B 2 1 2 |
R BE U , X FR L R BHLE 1 ¥ 25 0, 2 DX A - 14 IR i T ) 205 b st X, 3t /I T B ety ™
IR URE o BRI IR A PR IR XA S22 T R R AR SRS, i X N 2R T S BB 5 W i 24
P, BA R R ARG . fEA S AT RRE R R BPIRDL R A “ G4 e A R R B AR 7 68 00 ) 1 2 AL
il G ET R XA A RS . F TS e e R DX A S 25 TR 7 Tl B WF S R B =, T it B iy W)
AR W TEGEORE 0 A I TR A A, s M A5 g sl LA SE ed T T 25 M . I, ABFFERIZ AR 37 X
BEATIRA TR A IFEGETT 0 FL25 FIAR A SR DR | U O S8 DR DX 245 FHAR A 8 DA P 5 BB R e — 4 {1t
SRR

1 WRXEFR

BEE A I R AR DX b B AR bR Ol 27°57749.17 ~28°03/56.1" N, 118°05'3.9" ~ 118°11'42.3" E ; 1} fH
4765.16 hm®, 5 7 o3 L AT £ R 8 B R = AMTEON a8 % B SR DR XY Ll ik el AR K 1) 74
A, 2068 T A AR 1 528.4 m, FefIRA 4R 459.0 m, LI Iy 32, A I 1L 7 A, 13280 G- g o g
PP DX b &b oI Ry 2 R A X, e ¥ (L) B T 3393 5.2°C, s 1 (7 1) i H 2418 26.1°C, AR <R
16.4°C 4534 H HEET 54 424.5 h(FE4: 4 435.7 h) AR REK I 1 787.3 mm, AE AR 78% o
2 HRAZE

20224 3 J1 2 202445 2 ] AR AR AP X A MR #5001 8 55 S AE W) IR A FE LR REZRAT I LA 34 50 43 A - Tk 7
PRI X KR o3 R S 2R R | XT ¥8 0 5 48 0 B SR PRAP DX 1 25 AR ) 1464 7 22 O Y A1 S b s 2, o 48ema 4 i 1>
WIEA HEVE SRS IR 0 fh 28 CRAE AL VA H B RS A O B RAESTIRAR A il AT E P .
b A PR SCHERORE, 2 BRI G AL PR BT AR A ) 24 s ) (b LR A 3 ) K e 4 vh 24 0544 st ) 61 24 il )4 2
VESSE R R O DN B9 24 FHABL ) 55 IS A T IR S G 120, e s A

1 EREBRRIPEA BRI A R
3 zﬂn: % Ej ﬁ 1:}? Tab. ? Sp;;kjiforan;)oijilllz ofiritlaizlal flzlljjq:'esjlﬂu}‘;fes in
3.1 %)ﬂ ﬁ% ;l@ﬁgﬂ )5&‘ Huanglongyan Nature Reserve

SR G AT, AT XN 0 S 3 25 F A Y R 732 BHE B LA/ 9o T B/ T et/ 90 Fb gk b LA/ 9%
1156 F, @ 171 #L 632 J& (R 1) , W Fh =10 F iy J& WY 21 1228 60 949 123 1064
AT ORI P R TR SRR A 18 F, iy RTET 3 IS 7L s 069
1.56%; FU AT 8 S5JR 4054 1400 13F0(322). WTHY) 147 8596 565  89.40 1025 88.67

g TR S AT 1 025l o H i ik 88.67% St 171 100.00 632 100.00 1156 100.00
U BRI 123, 5 T 10.64% ; BRTFEVIICA 87l o LUAS EWFFEIX 25 HTRE ) B2 AP AT 1%

=2 EREEARPRARENHFHE A 107 R ENES T

Tab. 2 Statistics of genera with and more than 10 species of medicinal plants in Huanglongyan Nature Reserve

&4 Rl i 7 SRR LA % B4 gk Fh TR ERL LA %
B TR Rubus 18 1.56 RUBHRIE Pteris 10 0.87
K58 lex 14 1.21 M) Selaginella 10 0.87
3 J&E Persicaria 13 1.12 V&8 Ficus 10 0.87
H3K )R Viola 11 0.95 o4 8 Ardisia 10 0.87
LIRIR Callicarpa 11 0.95
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HR 8 B & B PR B AN R Z OR3P X 25 HTAE 300 53R 5 AN S840, anak 3 0, 73 il R 3 FH=31
i) R AIB(16~30 F)  HBIRH O~ 15 Flr) /NI (2 ~5 Fifr) FRFPARL(L R, Horp e BB R SR 2, A 43180, 5
[t 37.28% ; B RN R R EUR 2D A S 3.55% BB BAE 5B (35 8] Asteraceae . F B} Fabaceae . KA B} Poaceae .
5Bl Rosaceae FIFIEEL Lamiaceae) , WIFPEIA 258 Flt, (& Hik 22.32%, U B PR3 X 24 FHAE 9 0% U Fb kot F )
(3 A AETEAE XTI R R 42
#3 EREBARRIPRAREY T IRYFHER

Tab. 3 Species composition of medicinal plant resources in Huanglongyan Nature Reserve

) (Fh ) B # B H % JEE % &5 H % g/ b He %
A BLH=31 Fi) 5 2.92 147 23.26 258 22.32
KAIBH16~30Fi) 10 5.85 79 12.50 200 17.30
FIRIRL6~15F) 47 27.49 220 34.81 431 37.28
INBIRE(2~5 Fil) 68 39.77 145 22.94 226 19.55
BAFRRL(1 R 41 23.98 41 6.49 41 3.55
3.2 HRMMAFER F4 B ERRIPRZE B EY SRR
o3 WK B A KBRS 25 AR Y ST S R Tab. 4 The life form composition of medicinal plants in
BEASE B0 G ARG LB )™, 4K P 1925 Huanglongyan Nature Reserve
PRI T8 42K T 43 W o TR A TR 3 i FISU A H %
GRUER TEMHER R ZAEA A — AR R ZAFERA 469 40.57
AKY TR (F24) . Hih Z4EE S ARYIRZE AR RA 159 13.75
A5 469 Flr, 15 AW HC T 40.57% ; Ly Jie— —4F A 8 HERA 131 1133
AHEYI, 5 LN 13.75%; % S TF AT L5 6.92%. FIHHEA 120 10.38
FEARAM T 3 GO ORISR 2 , 5 2R %;;T 19070 zjz

11.33%,
3.3 25 A=
AN FIAE WA AS R 25 PR, [l —BRAE P i Z2 B0 LR v] 25 FH™, 225 (AR AR B )M IR A h 25 9 U6 44
SRR BRI IX N 24 FHAE A 00 245 AL v Rk 1238 0 DA sl e pk A 25 A i &2, 3L 499 Ffr, i B F
B 43.17%, ' WA T 5% (Leptochilus ellipticus ) \HEFE A1 ¥ (Palhinhaea cernua)™ ; AR S MR ZE A 25 B 5 Ji 565
T EIK 35.55% , F WA R AE RS T Bk (Elaphoglossum yoshinagae) . J3 -5 (Rohdea japonica ) 55 ; (37 X N 25
IR, LA AR ZE A A A 253807 7% % 28 (Anredera cordifolia) (1§ 4 VP (Lygodium japonicum )
SRR (K 5)

LESIS 80 6.92

*5 BEREBARRIPXAREYH R
Tab. 5 Medicinal parts of medicinal plants in Huanglongyan Nature Reserve
AL AL EU R I % 291
TR Palhinhaea cernua 55111 FLH5 Lepisorus lewisii 253 Dicranopteris pedata  4s 22.%%

Pogonatherum crinitum .33} Tashiroea quadrangularis .4 %\ 5 Rubia alata

B R Elaphoglossum yoshinagae . T 53 Rohdea Japonica £53E Osmunda Japonica . iz

D NI o 7S 499 43.17

AR ZE 411 35.55 . -~
i Dioscorea polystachya 35#: Smilax china 11148 Lindera reflexa
- 230 19.90 W5 XUHE Sabia Japonica . Bk Odontosoria chinensis 2115 L BRFT Alchornea trewioides | 1] i
A€ Iris japonica & ¥ Hemerocallis fulva . 2F8§ Rubus parvifolius
2= 129 11.16  JE1LI/INEE Berberis virgetorum . WA EE Phanera championii FAISR: Ficus erecta
L 128 11.07 BRI Gymnocladus chinensis &% ¥ Meliosma rigida K2 Litsea pungens
yig 62 5.36 B E Ranunculus japonicus A5 AE 5 Eriocaulon buergerianum M3 Kerria japonica
B 59 510  AK¥E Manglietia fordiana AR TN Eleutherococcus nodiflorus k24 Hex rotunda

. MBS ittosporum illiciordes |5z uscuta japonica \'H choepfia jasminodora
i 52 450 WETFPi illicioides A kT C japonica . 2K Schoepfia jasminod
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=5 (4)
AZgipir MU S % Eadl
B 1 0.09 4 Lygodium japonicum
Fhh 1 0.09 LA F Idesia polycarpa
B 1 0.09 I Anredera cordifolia

3.4 BHRAMMH R %A
PR3 X P 24 AR 24 TR G T 8 T 2 8 AR 2 ki 28 R 2R SE 18 A, Horp i A i 4
XL, AT 547 Bl , 5 EFPELT) 47.32% , 3 S ALFE I AT K T AR T PRI T A B T R A S R
SRS LRI T P2 2 AR Y , L3t 326 F, i BRI LAY 28.209% 5 AT 2SS FITE TR 28 5 BB HL AR
1% 75 F 284015 0.17% (3£ 6) .
*6 HhHBRRPXEREYEBDNGIT

Tab. 6 Medicinal efficacy statistics of medicinal plants in Huanglongyan Nature Reserve

S ﬂ%&/ e JEEC el A el I ﬂé& e JEEC sl A sl
BoJe IE % IR % B % I I% IR %

g S 122 7135 340 53.80 547 47.32 R 23 1345 31 491 36 3.1
ELLIES 99  57.89 227 3592 326 2820 WSk 24 1404 29 459 35  3.03
B 93 5439 170 2690 260 22.49 PN e S 21 1228 29 459 34 294
T AR 83 4854 154 2437 236 2042 IS 21 1228 28 443 32 277
1k M3k 78 4561 127 20.09 198 17.13 HERE 18 1053 22 348 22 1.90
FIE 2 72 4211 116 1835 149 12.89 WA 17 994 19 301 21 182
R I g2k 74 4327 119 18.83 142 1228 [RlTZS 9 5.26 9 142 11 095
AR SN 36 2105 56 886 62 536 ERLES 9 526 11 174 11 095
PES 33 1930 48 759 54 467 HRk 2 117 2 032 2 017

< [ ) — 2 A AT 2R, PR PR A AE T 5
Note : because the same medicinal plant has multiple effects, so there were duplicate statistics in the table .
3.5 BRE LGP I AL RAY

AR ] 2 e PR AP T A A ) 44 536 ) (2020 48 ), P47 DX P9 A A 6 58 o s DR BB 2 25 FHAEL ) 26 B, SR 14
FH19 )& s Horh B K — 9 8 g R4 B AR 25 TR AU 1 RN, SR Jr 20542 1 R G O A 24 AR A 25 %, 4
B 2 58 (Dendrobium officinale) (% K 5. (Glycine soja) \ZL .8 (Ormosia hosiei) . ¥ H (Ottelia alismoides )%,
W7

R7 BEREARRIPEERESRIPEFEALAEY
Tab. 7 National key protected wild medicinal plants in Huanglongyan Nature Reserve
(90 Wit
—% B LA Tavus wallichiana var. mairei

) W £ FEAZ Phlegmariurus mingcheensis , %€ *% Cymbidium kanran , B T#E Paris polyphylla var. stenophylla , %% Camellia si-
nensis , 5 2L % Coptis chinensis var. brevisepala , ity IS Glycine soja, fEERLP. polyphylla var. chinensis, 21 G Ormosia ho-
siei, 32 % M KA 4 Cardiocrinum cathayanum , ERIAK 0. henryi, 4248 2% Anoectochilus roxburghii, % = C. goeringii , {1 5 #4
Bretschneidera sinensis , AR Actinidia arguta, 8% C. ensifolium , 4: 35 % Fagopyrum dibotrys , % B £1 i Dendrobium
officinale , 75 ffi 3% Dysosma pleiantha , FEFRMERE A. chinensis, 13 5175 >% Pleione formosana , KA #1 4% Huperzia javanica,
Z 152 C. floribundum , 75 B Ottelia alismoides , T RM Emmenopterys henryi , - —A44E P. polyphylla

AWSERGET T WG R A SR FE PR 5T 5 2 20 SCRTPR - CITES) IS 3 AR G B B i S My R 21 (.44 5%
(FRIFR : ITUCN)BIBRAP B A S B . B Gei T, B A PR AP X N AT 25 By TR T CITES, H¥jm T 1128
(HATICK 2 fa B, 8 ) L PR 5 5 BP0 Rh) o TUCN vhtbilesg 1 242 Fg AR A 233 FhJCfE s 3 Ml e 4)
Fi T (Platycladus orientalis) A1 lIFk (Pholidota chinensis) 1. 58 (Ormosia hosiei) ;3 Fli 5 fa ¥ Fh . £ —A&i 48
(Paris polyphylla) | 5 V85 55 2% (Pleione formosana) ./ 1€ #i (Pittosporum pauciflorum ) 5 1 F &5 fG Y0 < AR SR A%

Y
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(Bretschneidera sinensis) ; 2 FR SEHFh 2k B A2 kL V5L ( Paulownia kawakamii) .
3.6 (B 23 D E I LIt
S (h AR N RILANE 245 HL)2020 4RI —&B , Ge it il 45, SO A4 S A SRR X LT 104 Rl 2 F AR Pl
2 SRR T 58794 )&, LK 8.
#8 HREEAARPREFAEYNEAKTER

Tab. 8 Huanglongyan Nature Reserve Medicinal Plants Pharmacopoeia included list

b GERYEA S ML || Y L[R2 S 24
1 AW Lycopodium japonicum R B 41 WPARJK Stauntonia chinensis A
2 B Selaginella tamariscina EHa 42 R K355 Mahonia bealei BPIEE /N
3 %3 Osmunda japonica LHBIA || 43 /NKIE Clematis armandii NAH
4 LT Lygodium japonicum W4T 44  ERAEA C. chinensis LR
5 & Woodwardia japonica bk 45  TEFE Sedum sarmentosum IS
6 A% Pyrrosia lingua A 46  HuER Parthenocissus tricuspidata R
7 Pl P sheareri A 47 Wik Albizia kalkora B
8  MilBk Drynaria roosii B A 48 S Sophora flavescens HE
9 H B Pinus massoniana FALEN) 49  JI¥ Canavalia gladiata 5
10 A Platycladus orientalis e 50  J@ ¥ Lablab purpureus M &
11 B HMTF Kadsura longipedunculata JELRY Ifil 51  &HEF Rosa laevigata L
12 AEHPHIKF Schisandra sphenanthera MAWT || 52 FFHIE Centella asiatica HER
13 EIW Sarcandra glabra i3 JxL 53 H§ Prunus mume iy
14 H3E Houttuynia cordata o P B 54 #kP. persica B
15 &4k Houpoea officinalis JEEAD 55 A Eriobotrya japonica At
16 =% Yulania denudata FR 56 & Ziziphus jujuba KHE
17 524 Lindera aggregata 5,2 57 K&t Trichosanthes kirilowii JNE
18 2k X Pinellia ternata B2y} 58  BiRIFE Turpinia arguta LS
19 KB & Arisaema heterophyllum KA 59  #h Citrus maxima feter

20  FEINEEFR Dioscorea futschauensts AR 60 HAIEMH Zanthoxylum schinifolium TERRL
21 EFED. polystachya 1124 61 R Tetradium ruticarpum R
22 KEH Stemona tuberosa HHR 62 A Picrasma quassioides FL YN
23 LM—FifE Paris polyphylla g 63 R¥G Ailanthus altissima 7354
24 FE#HL Smilax china PEH 64 1 Melia azedarach TR 7
25 +AR%ES. glabra R 65 FEBL Reynoutria japonica JEARL
26 M2 Pleione bulbocodioides 1126 7% 66 I Achyranthes bidentata BN 3
27 B A Dendrobium officinale B A ik 67 Tk Phytolacca acinosa T Bl
28 B [ Allium macrostemon B 68 iAW Portulaca oleracea SN
29 K [714& Asparagus cochinchinensis S 69  RUIIFE Impatiens balsamina atr
30 FE 4 Ophiopogon japonicus FAX 70 i Diospyros kaki Tl ¥
31  ZAEFHE Polygonatum cyrtonema Gy 71 #EHE Lysimachia christinae ArERE
32 it Trachycarpus fortunei | 72 RAVR Ardisia crenata ARAAR
33  WSERE Commelina communis I B 73 $41E Uncaria rhynchophylla AT
34 IRATN Lophatherum gracile R 74 HEF Gardenia jasminoides W+
35 I Coix lacrymajobi BE 75 454 Trachelospermum jasminoides 2
36 H3F Imperata cylindrica EEZiT 76 #24F Cuscuta chinensis Lt
37  KIlL#k Sargentodoxa cuneata K 77 L0 Ligustrum lucidum i
38  AKiH Akebia quinata A 78  “-Hi Plantago asiatica R
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Investigation and analysis of wild forest tree germplasm resources in
Pingyuan County, Guangdong Province

WANG Chen"?, XIE Shiyang’, ZHONG Yonglin®, YAN Falin®, LIAN Huiming®, XIE Rifen’, YIN Zuoyun', XIE Peiwu**

(1. Zhongkai University of Agriculture and Engineering, Guangzhou Guangdong 510225, China; 2. Guangdong Academy of Forestry/Guangdong Provincial
Key Laboratory of Forest Pest Control, Guangzhou Guangdong 510520, China; 3. Pingyuan County forestry Bureau, Meizhou Guangdong 514600, China)

Abstract: [Objective] To find out the germplasm resources of wild forest in Pingyuan County, Meizhou City, Guangdong
Province, and provide reference for the protection and utilization of resources. [ Method] The germplasm resources of wild forest
in Pingyuan County were investigated by setting translines, and the floristic composition, species diversity and main utilization
methods were analyzed on this basis. [Result] (1) 337 species of wild forest germplasm resources were found in Pingyuan
County, belonging to 78 families and 181 genera. The analysis showed that their floristic composition was mainly tropical, and
their distribution was tropical-temperate transitional type. (2) The diversity of wild forest germplasm resources in Pingyuan
County was high, and it also showed obvious family and genus advantages. (3) The utilization types of wild forest germplasm
resources in Pingyuan County mainly included 13 types, including medicinal (72.40%), ornamental (31.75%), timber (27.00%),
oil (21.66%), edible (19.58%) and fiber (10.98%), among which the utilization degree of trees was the highest, followed by
shrub and vine. Bamboo was the least exploited type. (4) In this survey, three species of national second—class protected plants
were found (Ormosia semicastrata, Ormosia xylocarpa, Actinidia arguta), but there was a lack of effective protection measures.
[Conclusion] It was suggested that Pingyuan County should further develop and utilize wild forest germplasm resources
scientifically and effectively, and at the same time strengthen the protection of key plant resources, so as to promote the healthy
and sustainable development of forestry production system and forestry industry.

Key words: germplasm resources investigation; wild trees; floristic characteristics; species diversity; resource utilization
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Tab. 1 Types of family and genus distribution areas of wild forest germplasm resources
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Fig. 1 Rank abundance curve of species—family
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Fig. 2 Rank abundance curve of genus—family
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Fig. 3 Rank abundance curve of species—genus
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Tab. 2 Diversity index and steepness of wild forest germplasm resources in Pingyuan County
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A — S AR 2R, 5 BB 21.96% (74 Fh 57 & 37 BF) , MR35 AR P4 F 5 DL 480 2 R0 HLAt )y i
(A FH 38, KA LR 2E78 : % A IRk RSB o BE B R FR L T 1200

SEAA Y R SR SR 2R R, BT 0L TR AR 2SI B L2 FON 3 O R A OB iRl B R
B YE 5 IR A B TSR R AR SR o DB HER Y R 2R R O 2 ORI B
FH CRE ERYE AR A A RE DR R R TER GRS R O EUAR T 10% s AR 2 A A
YiEik 91.119% , HUOE W & IR 2748 V8 ikl 5 & A 8 ek S E R &t BT M .
WAL AL R Rk S A A DG E A A VR B B AT A b A 2 Bl AT OO B & HLER AT Tk T
2o IR AR

#3 TR BB ERATRERENF A

Tab. 3 Types of germplasm resources utilization of wild plants

. X AR

L A TR T T T
ZiH 72 150 244 7240 100 59.52 103 84.43 41 91.11 - 0.00
pUR 55 87 107 3175 57 33.93 36 29.51 12 26.67 2 100.00
M H 36 61 9] 27.00 81 48.21 10 8.20 - 0.00 - 0.00
Hitk e 36 51 73 21.66 51 30.36 19 15.57 3 6.67 - 0.00
=H 32 49 66 19.58 26 15.48 27 22.13 11 24.44 2 100.00
o4 24 31 37 10.98 18 10.71 12 9.84 6 13.33 1 50.00
okt 16 21 24 7.12 19 11.31 5 4.10 - 0.00 - 0.00
by 12 17 23 6.82 13 7.74 8 6.56 2 4.44 - 0.00
HEif 16 21 21 6.23 11 6.55 8 6.56 2 4.44 - 0.00
TRk 13 18 20 5.93 13 7.74 7 5.74 - 0.00 - 0.00
TEHE 6 8 12 3.56 9 5.36 2 1.64 1 2.22 - 0.00
R 8 10 11 3.26 8 4.76 3 2.46 - 0.00 - 0.00
Ykt 5 6 6 1.78 4 2.38 2 1.64 - 0.00 - 0.00

HoAh 37 57 74 21.96 50 29.76 20 16.39 2 4.44 2 100.00
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#z3(4)
. X AERTE:Y]
R Fr b Fi o AR /% WA e A St RA S A%
Wi A5 FI 23 30 34 10 20 11.70 12 9.84 2 4.44 0 0.00
Mt 76 181 337 - 168 - 122 - 45 - 2 -

1 R Rl Fh ol GE A 2Rk, (i R h B fr e R 5t
Note: because the plant may has multiple effects, so there were duplicate statistics in the table.
3.4 BRBHEIPHEYD

VAU A B0 3 A [ R AR ) —— BB (Actinidia arguta) RIELE (Ormosiaxy locarpa ) FIERILLT.
52 (Ormosiase micastrata)™ , 1T IFR I ORAFHE W) O s B3 05 AR I 31018 B 1) g 30— AR % B AR DR3P X 97
BRI, A 2 BIUEAT DR AP o Shy i B A 12 SR A 0 -t T 2 S5 DR 110 Jgl Bl , 2 80224 b bl 38 11 0x B B A RO 400
PP A S EE S B AL BT B0 AR S 52 N R 1 sl s 0l (8 R i R BORAAR | DR AP it

4 g5t

I AR T M IX, S AT, DU R B R R R TR AR A 2 T AR O 3 Tl
J& T PR AT . I B R BT IR A, AT B A MOR T B B U 337 B, SR 78 B 181 R, B X A
X T8 2 A B TR A B A AROR B BB R AN R B 2 SO R e, U P B B AR MROR b B R e HLORAT
O R o X AT AESE th T 1 d St kb B ) 3% 4 A AL B AR SR RIS L B 2RI, A
FiE 2, 8 KA 3N A SEIZ AR P S8 T o T2 i b Ak S B i DX, A7 B 55 Al 1 AR A O
A AT ATESE 2 KA AR AR T Ok

WA B 2B FNE o E R E (Liquidambar) i 95 J& (Coptosapelta) A W& (Leucaena) iE
i B J& (Mappianthus) Bk 4 W J& (Rhodomyrtus) X 5 J& 78 H [E ¥ AUAT — B ; 1 IK 21 (Bredia fordii) . B I
(Celastrus orbiculatus) . =ML 77 (Melicope pteleifolia) . 5t M 1 #i (Photinia bodinieri) i (Ulmus pumila) . 35 42% 5
(Ventilago leiocarpa) FEAR (Xylosma congesta )X 7 Fh 5 p= HiAE | 7= o DX 5L AR W A, FEA AT 4 F 5= 3b ok 5 M, 43
e AL SE M AR R AIVEAR . B3N S AR K & 52 BRI S BB AR I, P
PRSI, AT B H AR B R TR T

NIRRT, - Xof B AR AR A 5 5% 50 ) LA 24 T Oy 32, 35 e el g o 2 24 SO A A5 558 A K
S DT YN P S-S PN I RS N PR Sk U YNDE L L SN S eS| WSSy
P, PR T EE R R AR T R OB E 2k . AN, 17 (Cinnamomum burmanni) 1&

R A SR R A, -t i DX R AR AROR BT IS AN S, RIDGS T AT R R R R B A g L2
Bl 5 HERIRZ  RA IR IETT KR d5c b o A B K% (Rubus xanthoneurus) 5% M A7 A L AU 4l
(Machilus phoenicis) 55 34 ) i JTCGORHC BOLA SRR A 2B . ml DL, o B A AROR B8 P08 A7 1 ik — 20
AR

S-J78 B AR A 5 BT 54 A o 0 S AN AR TR INE SR B B AR R SRR s i T A2 B P sl S
P55 DR A SEN , 4 3R ol 5 95 U A4 T R R A A A S A B GR 5 ~F- 1 B 1) [ R PR AP R ) B DR B0 4 v oA
HEvE Z RO AR R P X Z 50 X LE P fE Py b B LA S = A R R AP i it . I, i DO i Lt — B By
RO TT ) B AR AR T 57 5 58, [+) ) 45 6 oo o R B ) S LA RN A= 7 1 28 bl 7 Ml g 4k
JRERTRREE A

SE Xk

(1] SRS P22 11 R0, 5 AR o B B AR 2 B 5 7 i 9T, PE b AR # B 2% 41,2021,36(1): 168—172.

[2] FS5HE . SR T B A AR B 0T B U AR 43 A (1. H MOl B2, 2023,50(3):91-95,123.

(31 B 0, 22, 2538 A5 28 N AT AR 0 e D 2 5 A 4P R R . e 2 5% sh A 4),2023,26(11):173-179.

(4] VR, R0 50 B4 BRI 70 4F | B T APl i e dat R B —— T AR A ol 8 A L B e e 70 S 422 (TR 455 60 )
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O E.(80M]BT a3 TEHEERAKEE L (PUTC) 8 KB A3 AT, A R RIRT AR EAFR
3 [ 7 3 )#) A ERDAS2014 . eCognition Developer 9.0 47 ArcGIS 10.6 55 8 4+ iR % 5 547 7 & & £ 3% X 2015—2019 4
PUTC #4 = 18] oA Fe 3h 25 T AL 0L [ 48 R ]2015—2019 4F M #F 52 R 3 PUTC % @ AR08, T 498.4 hm?, T34 523k @ ARG K
T 0.07 hm*, 20154422019 F#7 2 K PUTC 823k 3 S Ao @A K, b # KR Z, B R %, 2015—2019 414, &4
R Fo 4 R PUTC 3% e 3 @ AR 0, A R B R AR 3 Am . 2015 4F PUTC s 3 28 K 2] /MROR A P sk (K
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Regional distribution and dynamic change of possible urban tree
canopy : a case study of the main urban area of Nanchang City

WANG Hua, TANG Haofan, CHI Yunyang, LUO Kunshui, HUANG Wenchao, DI Lan, TANG Xinglin*
(Jiangxi Academy of Forestry, Jiangxi Nanchang Urban Ecosystem Research Station, Key Laboratory of Nanchang Urban Forest Ecology, Nanchang Jiangxi

330013, China)

Abstract: [Objective] In order to reveal the regional distribution and dynamic change of Nanchang city, and to provide
scientific basis for urban forest construction. [ Method ] The ERDAS2014 , eCognition Developer 9.0 and ArcGIS 10.6 were used
to interpret and analyze the changes of the possible urban tree canopy (PUTC) in the main urban area of Nanchang City from
2015 to 2019.[ Rusult] The area of PUTC in the study area decreased by 498.4 hm?, and the average patch area increased by
0.07 hm’ from 2015 to 2019. The number and area of PUTC in Xinjian County were the largest in 2015 and 2019, followed by
Qingshan Lake District, and the smallest in West Lake District. From 2015 to 2019, the average patch area of PUTC in East
Lake District and West Lake District decreased, while it increased in different extent in the other districts and counties. The
number of PUTC patches decreased by medium paich, large patch, small patch, extra large patch, giant patch in 2015, and it
decreased by large patch, medium patch, small patch, extra large patch, giant patch in 2019.[ Conclusion ] During the research
period, the PUTC in the main urban area of Nanchang City decreased significantly, and the distribution showed that the more
urban centers had the less PUTC, indicating that the land area available for urban ecological construction decreased.

Key words: urban forest; potential urban tree canopy; ecological construction; Nanchang
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SRR ) L AR PUTC AT LAMCR SR I T AR AR B (0 A B2, S i A A C AR B i 225 0 I TEMOR
A S 7 i X R PR T A A R R g HAR S AT R S, R, P A K A D Sl T R bR A S o i
A WEFERBT, FE3R T A9 A [ X, PUTC B 20 A AN [, Fe i, B 1] i PUTC 32 03 Ai 7 JE BT IXH; Jb st
PUTC 3 B 7E 5B DX, A I v DXL A1 B0 oA W T T AN ] S 3 26 4 v PUTC 8 20 A1 A

28 PRI T AR, S T RS T e G R R P SR AR AR EAEE [ H 250 . BESR R B
A YR RS 1 PREUR S, T BT AR S T S B A M S 22 (R A 7 JE R HR ST AR 75 A
G A s 1) A5 IR 2 R 5 T R 30l T AR AR 15 T s ) 2 S [ R 2 1 T ki 5 A A 25 T e A S 3l Tl 8RR
U R T LI TAE . SEF I A SGE A SE 2015—2019 4F 4 B T F2 30 XU A AR AR el 78 55 14 X3 431 %
AR, LABTA TS AR A 25 Tt ) BRR B B3 r S iy ARpk i AT ARpAs SRR S5 1k 80
1 #HERRHR

M AT RILIEE A 4, A FR A 28°09'~29° 11" N, 115°27' ~116735" E. AHE LIFJEN 3, A5 W i i
U, T R, AR AR 17.7 °CL AR R K 1600 mm , Ja S A 2 XU . AR (2023 45 R B T ST THAE
), B BT X A A B 5 AR 43.15% , 2 FRCHI AT 2 el SR L THT AL 4 332.21 h?, A 2493 Pl 2 i T ALK 13.18
m?", B B T X E DL A AT A (Cinnamomum camphora) W45 (Pterocarya stenoptera) fai# (Ulmus pumila) |
BB (Zelkova serrata) . B 7 (Liquidambar formosana) . = #+ AR (Liriodendron chinense) . 25 # (Koelreuteria
paniculata) | ¥ & (Elaeocarpus decipiens) )™ & *% (Magnolia grandiflora) . K J& (Osmanthus fragrans) . JG &
(Sapindus saponaria) 7Y (Ginkgo biloba) M (Citrus maxima) . % ¥ (Pinus massoniana) . BT (Phyllostachys
edulis) FIATHE (Nerium oleander ) % .

2 MRS

2.1 HEMAMAEEZ SR

H AT, WETE MR 7 55 0 A — A5 B 25 AR SRR A SR T 1 3R RA BT 1 0 2K R 55, 5 7% [ M 26
WG, ARG PUTC 43 Sic R PN AR PR 288, by S R b 2 48 H A BB T KA — AR AR B 2 AR A
MR TN T 10% X8 #ih o 2)2 J0RE B 7 55 10 T R
2.2 AR R RIF Ty %

ABEFE LR RE B X 4 2% Badk i ol L B DX 30 S AE o DX 3k, 3o 55 g (2 T 30k DX TR AR 24 97 427.1 hm?, (3G 2T
AEX T AR P X F I X Ak X AR B B (LR 1) o BEIOCE 359% X381 2015 4F- 7—9 H Al
20194 7—9 A @i/ =5 DREAZ (S EA PR 2 m) o R ERDAS2014 B AA4XF TR S AR 4T LA AL 1 FIE 55
FE1E . 3EF eCognition Developer 9.0 X 57 X 38 LA 524G 0047 22 RUE 438 IF 2% , 1 K 56, 2015 Fl1 2019 4F-52
1510 23 25 45 5 BAORS B2 43 59155 2 T 89.00% Fl 87.25% , Kappa 5043 #1355 T 0.842 F10.817", % FH ArcGIS
10.6 F14 , #£ 2015 F1 2019 45 5 2 17 300 XA [ 1B 2H CRRAR (Bl R A P AN 375 /K b R R/ AR ) i i3 4 SR 1) ik
fithh b, BRI R b R b 1 % 2 1, -5 2 he el 7 25 B A . i
H R 1% 7 M PP (X 40 S e
2.3 PUTC K 44

2 SR I S R S AR v Xo TR E AR A AR e 7 5 BRI R A 743
Y% . ELBEHR AT AL >50 000 m? ., 10 000 m*<45 KBS 1 FL<50 000 m?

2 000 m*< K BEH 1A FH <10 000 m?, 500 m*< Ff BEH A FR <2 000 m?*,

JNBEH T FR<500 m?,
3 RS54
3.1 &3 W EMERXBERKKEE Z 60950 5% B BEESE

2015 412019 4/ B 7 32 I X WA MO 7 8 75 (PUTC) B Fig. 1 The study area
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PO it Ol anE 2 R o BACRE ,2015—2019 4E R B T XA PUTC /0, PUTC (& ZEPE W AE R, M
23853 AT KR, 2015 4F PUTC F 2450 A5 7E 75 R XS CRr gt X)) , M3 1 2019 4F, ) 32 553 A5 78 I 58 X 45 (5 1L
X)), HoAth DI (R A AR OB B . ZRTY 5, 2015 F1 2019 AR MY 7 266 XA 45, H. 2015 —2019 4[] 4 b 11
T b TR FRLE) S 30 D B R

B2 SRXIFH2015—2019 FHEEMAM BHELRZ 8537
Fig. 2 The possible urban tree canopy distribution in the study region from 2015 to 2019
3.2 2015—2019 4 Ja) 2 Ak A R & £ 09 2 T AL
MR SRR 45 AR (£ 1), 2019 4R 052 X 3% PUTC (9 B TR 953.6 hm?, 55 2015 4F A L /b T 498.4
hm?. ABEH RIS, 2019 4F 43 H B i ALK 826.3 hi?, 11 AR i K 86.7% , (5 45 /5 T i i b (R 1 AR 127.3
hm?, TR 5 EE 13.3% ) 52015 45 RR 3t RS A5 T AR R/ LR B S LI A5 R . 2015 —2019 4R [, Jig e s A 3t
PR L, i Wi B350 4 68.9 hm? 1429.5 hm?,
F1 ARRE 201562019 FEAMAMBESZHRNS2MEEN
Tab. 1 The changes of PUTC in the study region from 2015 to 2019

——— FEHCR A Bkt e/ % T/ hm? ARG % R
20154E  20194F 20154F 20194F 20154F  20194F  20154F  20194F
T 253 236 7.5 12.3 196.2 127.3 13.5 13.3 -68.9
L 3105 1 684 92.5 87.7 1255.8 826.3 86.5 86.7 -429.5
Gt 3358 1920 100 100 14520  953.6 100 100 -498.4

33 &g W EMRE AR R EHERAMEE Z@REN

F B AN [R] XL PUTC 43 A S Ge 45 Rk 2 s, NBESR B R, 55 2015 45 A L, 2019 4E BF 5
X 4% X H PUTC 5 80 H 0 /b iy e 35 . A BEBR RN ERR &, 2015 — 2019 48, BR ¥ = 3 IX L 11 X PUTC
1 AR A D G 0 Ak, H A BLIXC PUTC T AR 34 Frdi /b . N XK F L 2015 — 2019 4F, PUTC $§ i A TR
HB L B e A

FH % 2 AT, 2015 45 F1 2019 4787 8 X PUTC BB 00 A R3S Sk fe A, RO 35 L0 X, PO X e /e A
o7 X LR LG R, 2015 4F R 2019 4F 87 2 X PUTC o X B AR il fe K, 40501 8 3.77% F112.01% , ok &
LK (55128 1.19% F11.22% ) , V5 DX e/ (43530 8 0.13% F110.02% ) .

%2 FREHBARKE2015—2019 BEMAR BEEZ TR
Tab. 2 The changes in area of PUTC of different districts in the study region from 2015 to 2019

BEb A SRR/ T BIEHITBY hm? R BY hor X BB B %

20154F 20194F 20154F 20194F 20154F 20194F 2015 4F 20194F
R IX 27 18 5.7 2.4 0.21 0.13 0.19 0.08
U 15 9 2.6 0.4 0.17 0.04 0.13 0.02
Bk 83 28 25.2 37.2 0.30 1.33 0.79 1.16
LI 830 566 3272 335.3 0.39 0.59 1.19 1.22
HTHEIX 1831 1028 959.6 512.9 0.52 0.50 3.77 2.01
A 614 291 173.6 102.0 0.28 0.35 0.48 0.28

&t 3400 1 940 1493.9 990.2 0.44 0.51 1.53 1.02
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3.4 HEARAS BE Z 5P 0 MALHF AL T AL

BEH /N — AR E B SO R b S50, B B A B NS B 2 (R P i KR iR s . B
HIHFRRBER AN SEEEA A — B PR, R AN R RE R i £ it 523 (8l 0 Al . R 2 0]
1, PUTC 5 BB i AL 2015 4E 1) 0.44 hm? 384 5 2019 4E 5 0.51 hm®, 2015—2019 4E[A] , 4 1 X A1 75 9 X
PUTC V-3 BEH AR/, HoAth DX B35 A7 AN [R) AR BE A3 n , b 3 23 X A 35 I 5 K, AL 2015 4F 119 0.30 hm? 35 K
F20194E19 1.33 hm?, 1X 575 =1 X PUTC BEBRHhE (1 R s 0 A 56

2015 1 2019 4E0F 5% X 38, PUTC [ BEBRL A3 GG L U2 3 s . BEERECE R, 78 2015 4F | P BEH B0 5 i
2(1 5491 ) , 5 44E BOBEHEL 0 46.0% ; REEHRIRZ (1 2294), 15 F N 36.6% 3 B BEHBCR B/ (324Y), i HE
1.0%. TTE20194F, REEH BRI Z , 5 ol 47.9% ; h ek Z , 5 R 35.1% ;s BB /N, B 1o 0.9% . A
BEYUEFRRF L 2015 45 F1 2019 45 K BEH A TR RIS M B K, o Bl 430 R 35.3% Fi1 42.6% 3 HLUCH R R B, 5 L 43
1M 30.2% F128.4 , B BES TR & FUERAE 20% 2245, /NGRS T FR 5 /N 376 1% LLF

*3 HRREEERARNEEZEFEABREFHEESER
Tab. 3 The patch number and area in different patch classes of PUTC in the study region from 2015 to 2019

BES B A BEYCRE & 1L/ % PELRTH AR/ hm? BEYEAR & 1L/ %

BEEELR

20154F  20194F 20154F 20194E 2015 4F 20194F 20154F 20194F

INBEH 311 163 9.3 8.5 10.4 53 0.7 0.6
HR BT 1549 673 46.0 35.1 183.3 82.9 12.6 8.7
Rt 1229 920 36.6 47.9 512.4 406.4 35.3 42.6
FER T 237 147 7.1 7.6 438.0 270.5 30.2 28.4
FL B 32 17 1.0 0.9 307.9 188.5 21.2 19.7
it 3358 1920 100 100 1452 953.6 100 100

4 HipSiTe

T AR LR O IR T AR A PR I B R AR, W AEAROR R et 2 1 A T R 15 T LRI ) -
23], IR T ARMOR R BV AR AR . A X P X T i XA R BT IR X A A O DX, B AEAROR
W et 7 5 TR RRAR /N, AT I T AR AR R i ™ EE AN . SR T AR SR 3 T AR TR R 5K SR X T X
S XS AR AR L T A S B MO A AR R I Jy B o R b, 3k 4 Xl A SF 1 IR T AR A 1R 6 A TR BT R AR
H AT, 353 ] PRI R P 2 3k DX o s S AL, 30 43 R AS 28 7Kk b ok st B3k i ARpk . 0 M LRI
SR D) R R IR Ak AL Stk R AR A b A T AR AL LIS I B SMOR B e A 26 KAk, FE PUTC J il (1)
TEOLT Ik T R0 784375 &R B PUTC > I3 i AR 3 5 BxF ke (0] A9 A 80 42, ARG N 53 2 e
TXREIR T ARARE R 220 S B B T AR R R T S

AWFFE &I 2015—2019 4 [0 /g B i FIRIX PUTC 18 BRI D 1 34.3%, 156 B AT 308 i 28 14 1) - b T R
el X 5t TR T RS EE RIS, BFSE R, 25 R AR T 28 A X PUTC H b 1 L 2%
KTFEH D, AR R T 25, AT L L, 2015—2019 4, 45 429.8 hm> B 54 4k Ry HABZE Y, i3t
PE— UL R PUTC 18] EUTC #5400 = Z 2K . M PUTC BERSE RO B , 1 B i 30X DA K BB 45 K BE
HURNE BEH R 32, 13 0] DLk KAARET /3 el (9 i e it b 25 1 o Jb st F RV S b L R AR B X A Sy T 24
KA e B R ARG AR | LA T T ARAR I A 28 R GE I 55 Th gt

MK FE 2015 4E F1 2019 4E PUTC 18 AL 423 5118 1 452 hm® #1 953.6 hm?, 1% (5 BF 5% X 58, 16 FH A4 1.53% Fil
1.08% , X d B, W5 DX 35 = 1 9% ] ) A9 AN v, ELBESE 8] A S S DRt R R 45, A PUTC (1925 (8] 53 A
KFE W E T FEIRIX PUTC 32404 7EIRS X 38 A PUTC 28BS B, Rt 1 AR 38 K THE5Hh . 2015—2019 4F
PUTC BESBCR IS/ T 1 4384, SFH BEB I BUE AN T 0.07 hm?s ABEBR KN, 2015 F1 2019 4 K BB
f7 2 X 3, B TR AR o B 530 R 35.3% F142.6%
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Value accounting of mountain lake ecosystem service function in Lushan
Scenic Area

WEN Jing, XIE Dongming*
(College of Tourism and History Culture, Jiangxi Science and Technology Normal University, Nanchang Jiangxi 330000, China)

Abstract: [Obje(:tive]ln order to establish the ecological compensation mechanism of Lushan Mountain, the service function
value of mountain lake ecosystem in Lushan Scenic Area was scientifically evaluated. [Method] Based on the Millennium
Ecosystem Assessment, this study evaluated and analyzed the nine sub—service functions of six key lakes in the scenic spot with
the year of 2023 as the reference year, using market value method, shadow engineering method and other methods.[ Result] The
total ecological function value of the six key lakes in Lushan Scenic Area is about 93.3 million yuan, of which the direct
function value is about 22.94 million yuan, the indirect function value is about 64.06 million yuan, and the indirect value is
about three times the direct value, which is quite different. The non—use value estimated by CVM method by questionnaire
survey is about 6.38 million yuan, and the education level and monthly income have significant influence on the willingness to
pay for the existing value; The value of each sub-service function in descending order is: water storage, flood control, power
generation, water supply, existence value, tourism landscape, biodiversity maintenance, climate regulation, scientific research
and education; The order of value provided by each lake is: Jiangjunhe Lake, Lianhuatai Lake, Lulin Lake, Ruqin Lake,
Yangtianping Lake and Dayueshan Lake. [ Conclusion] According to the formula and method of estimating value, the main
factors affecting the value of ecological assets of mountain lakes in Lushan Scenic Area are the level of economic development
and resource endowment (such as area size).

Key words: mountain lakes; ecological assets; valuation
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Tab. 2 Evaluation methods and parameters of ecosystem services of lakes in Lushan Scenic Area
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Tab. 3 Comparison of ecosystem service value of six key lakes in Lushan Scenic area
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Research on dust—retention effects of 18 common landscape tree leaves
in Xinyang City

SHAN Yanxiang'?, FENG Wanfu'?, LIU Yong'?, YUAN Hao’

(1.The Forest Science Research Institute of Xinyang, Xinyang He'nan 464031, China;2. Henan Jigongshan Forest Ecosystem National Observation and

Research Station, Xinyang He'nan 464031, China;3. Xinyang Dingxin Forest Industry Group Co., Ltd, Xinyang He'nan 464000, China)

Abstract: [ Objective] To explore the dust—retention effects of the main urban garden tree species in Xinyang City and screen
out tree species with strong dust-retention functions. [ Method] 18 types of landscaping tree species with different life forms
(evergreen trees,deciduous trees,evergreen shrubs and deciduous shrubs) were selected in the central urban area. The dust—
retention amount per unit area of their leaves and the dust-retention rate were measured and analyzed respectively one week,
two weeks and three weeks after the rain. [ Result](1) The cumulative dust-retention amount per unit area of the leaves of each
tree species gradually increased over time. (2) There were significant differences (P<0.05) in the saturated dust-retention
amount and the dust—retention rate among different tree species of the same life form. (3) Combined with the saturated dust—
retention amount and the dust-retention rate of different tree species of the same life form, cluster analysis was carried out
respectively, and 5 tree species with the strongest comprehensive dust-retention effect (Cedrus deodara, Eriobotrya japonica,
Magnolia grandiflora, Koelreuteria paniculata and Buxus megistophylla) and 7 tree species with relatively strong effect
(Osmanthus fragrans, Platanus orientalis, Prunus cerasifera, Photinia serratiporum, Pittosporum tobira, Loropetalum chinense
and Lagerstroemia indica) were screened out. [ Conclusion] In the selection of urban garden tree species, we should follow the
principles of suitable trees, diverse allocation and balanced tree species. In the area of heavy traffic and serious dust pollution,
the dust retention effect of tree species can be given priority.

Key words: garden tree species; saturated dust retention amount; dust-retention rate; cluster analysis; Xinyang City
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1 #RF7FTE

1.1 R IBEI

{5 BT AL T B 44 B, ETT B 3iE, R TR L A S AL M AR AR A 307237 ~32°277 N, 113°45' ~115°
55" E, J& At 3 #RAT 25 XU I A5 06 i) B8 3ty 3k Vi AT L DO 24 I S HOK BRIR SR & AR S IR B 15.2°C, AR [k
K 1200 mm , AESGFIXHRIE 76 % |, 38 A= 1Y B bRERAL W Fh 2 5
1.2 XA F

FEA R G 3R XL B L 107 [ T X B A R I 223 3 T 18 B S Aty , BRI 4 Bl AR 76 70 (R ¢
TeAR TEMTRA H GRMEAR L HEA) 18 Fh 2B AT TR B v 7 A 705K, B R Am v R R R 2R Kt KRR
U, R 5EaE o HRE (R 1),

F1 Wik ERER

Tab. 1 Basic status of tested tree species

) A I 7 P Foh 44 R/ m R IE SR
L H Cedrus deodara 8.0~10.0  MEMBHA, KRINHEWHTE
MA Eriobotrya japonica 4.0~5.0 R, A RS A AL
T I 2% Magnolia grandiflora 6.0~7.0 T, R A D T
HEAE Osmanthus fragrans 4.0~5.0 T RIS
K22 0T Ligustrum lucidum 7.0~10.0 MU, RHLE
& Cinnamomum camphora 6.0~8.0 AR, R E
25K Koelreuteria paniculata 5.0~8.0 2G5 | 28 T ALK 2 I T iR
2L 28 Prunus cerasifera 3.0~4.0 L N i1tk
HITTRA e EAEMA Platanus orientalis 7.0~8.0 M2, A 96
75 Ginkgo biloba 6.0~9.0 AT, R TCE
K E4% Buxus megistophylla 0.6~1.0 T SR 1A AR )2 S
ZLAEMEAR Loropetalum chinense 0.7~1.0 i LR A 4R
WEHEAR LA Photinia serratiporum 12~15 I A A )R R
WA Pittosporum tobira 1.0~1.5 R BT R A )R
I 5T Ligustrum quihoui 0.8~1.2 iR R E
H 7% Rosa chinensis 0.8~1.4 M, R E
VR IR e Lagerstroemia indica 2.0~3.0 ¥, 1A+ 4%
ZL A Acer palmatum 2.0~3.0 M, e e

1.3 KA &

PR T 14 AR 242 7 2 MR A — 5 i ] PR e A2 B T TR AR 2 s R R AT R 1 AT R F S
TR E L FCRAS PG B 6] 8y 20 d 2245105 BRUR B /K 3t KT 15 mm, BV AT gk e 0 b Jr s B 1) JB0R 47 5%
By AR IS 51 R AWFIT AR, T 2023 4 5—10 H , BeFFARBFEK B KT 15 mm AT 5 1 2 8 F1 3
Ay BIRAEAR TR FpE R ke ff SR BORE 3 Uk, AR EURERT, [R]— AR R e 5% 3~ 5 AR HERERR , AR 5 41 Rl A< e
PEAL 4T 18], 40 BT b o R 3 AR R ML A b R A £ 52 A 30~ 50 ML (T 60~ 100 g) , 432
T AN, REMEA LR PR sl Rt st 7, Dent 5 B R i 7%
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1.4 #Heeat® 5 i walg

ERAEIPRERAE R Fr FIBS T Je A B, Se Al 2 28 1R/K R0 2 h, B B RIDRE i e BB P ig
WGE T, SR 5 B4 e Y BB D 4R ks, g4t kR B T AR 2R i (C, mgfem?) BT A 2
.

c=(a,-a,)/S (1)

K, a, WIEAT (mg) , a, W UELCHINT R w18 Bt (mg) , S W FE A BRI AR (em®) o USRI
o3 Z— W RAEFRAE, TR 7 07 8 LA-S M AR A R GEI € .
1.5 #FELE

B G 53Br S P 2 il R A SPSS 20.0 A1 Microsoft Excel 2007 #0452 1. K FHHLR 28 5 22 50 M LU AEAS [A]
TR i 2B 0 28 S

2 HRESH

2.1 B — A EA R EAARE et R fafeil L2
WS A 18 FhAR b B I TR R AR RN 22 AL T 0.032~0.130 mg/em?, FHI{E 9 0.082 mg/em? (K 1) , Afal A
T TR AR b 22 ] By I e R R 2 AT AE B 22 5 (P<0.05) .

V] AR [N B 3 7 7 ) — 2 0 R P A o o R 2 ik 25 57 1 2 (P<0.05)
Different lowercase letters in the figure indicated that the saturation dust retention of leaves has significant difference between tree species
in the same life type (P<0.05).
E 1 RRERFMNE A ERafnEes
Fig. 1 The saturated dust-retention amount per unit area of leaves of different tree species

6 Fh iy 2R T A B, I TR A 2R B4 0.036~0.130 mg/em?, SF-3{E 4 0.093 mg/em?; Z5#4(0.130 mg/em?) Al
f2(0.125 mg/em®) FJ™ K 2% (0.115 mg/em?) B ERA57 I TAT R P R A4 B e K, 3 AN A ] 22 S 1B 35 5 B 48 (0.086
mg/em’) FIK 22 07(0.063 mg/em®) FLAV - TR AR R 2 3 J v, M A 2R B ) S AR T b MR RN 223
AR (P<0.05) 5 B A5 10 SR A7 I T FRAR R A2 B8 0 e 55 o e B B P T AR ARy 2 o 35 A 2 e /N ) A AR 11
3.61 1%,

4 Fh Y& TR A B I TR AR AN 2D B R 0.056~0.105 mg/em?, “F-2I{H 4 0.083 mg/em®, ZERY L1 125(0.093
mg/cm?) BT I R R 2 BE ) F5c i 5 v FEAE AR (0.078 mg/em?) Jii v s AR B I i AR RO <R BE 14055, 5
e 2R L1252 2 AR AE S 3 25 57 (P<0.05) , 55 16 E R A A3k 1) 12 257K (P>0.05) o BL7 - [T R Af iy
PRI ZERT(0.105 mg/em?) f& fe/ MR A (0.056 mg/em®) Y 1.88 1%

5 Tl 4 A B I T AR AT 2D B 0.043~0.108 mg/em?, I{E 4 0.081 mgfem®, K84 L1 HEME AR
(0.095 mg/em?) Z1 47 £ (0.082 mg/em?) FIVEA (0.079 mg/em?®) 4 A Fh AR RN AR RN 3050 , 4 % 2 0] 22 5K G5
B i E K- (P>0.05) , /N2 DT AN RO 558 , 5 B 4 R SRR R 2Z [ A B 35 25 55 (P<0.05) . R
A7 T TR R AR R 2 A R R 547 (0.108 mg/em?) S Bt /N /INH- 22 57 (0.043 mg/em?) 9 2.51 13

3 Fofr 755 MR A BT I TR AR A 2 4 0.032~0.085 mg/em?, YIE 4 0.059 mg/em?®, 58 75 1481 RIS 20 5500
e, H Z2(0.059 mg/em® ) IR Z, ZLINEL 2, 3 48 T 22 () (0 R 20 5 P AA A0 I 35 25 7 (P<0.05) o B I T AR A
it 2 R KR 287 (0.085 mg/em?) S H5 /NI ZT AR (0.032 mg/em?) ) 2.66 175
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B2 ARMMEBRRITFLESIAMF LS E
Fig. 2 The ratio of cumulative dust—retention amount per week of different tree species to saturated dust-retention amount
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Research progress on post—disaster assessment of forest fire based on
remote sensing technology

HAO Xin', WANG Shaojun**, CHEN Yugi’
(1. College of Soil and Water Conservation, Southwest Forest University, Kunming Yunnan 650224, China; 2. College of Ecology and Environment, Southwest
Forest University/Yunnan Key Laboratory of Plateau Wetland Conservation, Restoration and Ecological Services, Kunming Yunnan 650224, China; 3. Jiangxi

Academy of Foresrty, Nanchang Jiangxi 330013, China)

Abstract: As one of the most important global ecological disaster, forest fire can seriously affect biological resources and
ecosystem services. Remote sensing technology played an irreplaceable role in post—disaster assessment of forest fire due to its
wide range, fast and non—destructive assessment. Through reading and combing the literature, it was systematically summarized
the application status, main methods and development trend of remote sensing technology in forest fire post—disaster
assessment. It was focused on the analysis of application of remote sensing technologies, such as optical remote sensing, radar
remote sensing and LiDAR in the fire range definition, fire grade identification, fire intensity assessment, and vegetation
restoration monitoring. It was also accurately analyzed the current challenges in terms of timeliness of data acquisition,
applicability of assessment methods, and standardization of validation systems. It was proposed that the future research would
focus on strengthening multi—platform collaborative observation capacity building, developing adaptive assessment model,
building intelligent assessment platform as well as deepening ecosystem function assessment.

Key words: forest fire; post—disaster assessment; remote sensing technology; fire rating; vegetation restoration monitoring;

research progress
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Tab. 1 Comparison of main characteristics of different types of remote sensing data in post—disaster assessment of forest fire
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Tab. 2 USGS normalized difference combustion ratio fire intensity grading standard
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Tab.3 Comparison of calculation methods of main burned area
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Tab. 4 Main methods of vegetation restoration assessment
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Adult population occurrence and dynamics of Monochamus alternatus in
Nanchang
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Abstract: [Objective] It was monitored and grasped the population dynamics of Monochamus alternatus in Nanchang City,
providing reference for precise prevention and control of pine wilt disease.[ Method ]It was selected 10 townships with outbreaks
in Nanchang City to set up monitoring points for M. alternatus, placed traps, and counted the number of M. alternatus and male
and female individuals every week, and cleaned up adult beetles.[ Result]In 2022, 6 209 adult of M. alternatus were captured,
and the first date of adult emergence was May 16th, as well as the population density was 5 beetles per trap in average, with a
sex ratio (females : males) of 2.46. The population dynamics curves were showed four types: bimodal curve, early—term unimodal
curve, middle—term unimodal curve, and no—peak curve. The logistic growth model was fitted in all populations, and the
bimodal population was significantly larger, with a high—degree in occurrence, a longer growth duration, and a later time of
turning—point (with zero—growth rate); The early—term unimodal type usually showed a mild— or moderate-degree in
occurrence, with the maximum growth rate and turning—point appearing earlier. The population growth curves were looked
similar between the no—peak and the bimodal type, but the actual increment per unit time was completely different, with the
latter being up to 10 times that of the former. [ Conclusion]The bimodal—type area should be as a key zone that formulating a
prevention and control plan for the longhorn beetle of M. alternatus, and where the control period should be appropriately
extended by increasing the frequency. And this plan should also include all unimodal—type area as a prevention and control
zone, and arrange the control works reasonably according to the peak period.

Key words: Monochamus alternatus; trapping method; population dynamics; monitoring; logistic growth model
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2.1 MEBRFUGFRATE

2022 4E N SR R ARG WL H A5 16 H L &
10 A WE I A5 50 A5l #5200 , 320 A 4F R i 4K
62093, Hor M 4 314 3% A1 751 3k, AR
Pl Ol R U 550) Ry 2,46, J8 T IR " R RE S 4

DAL AT, g A S8 KA WAE S—10 A 8y E1 mEw2022 55 BMEBR G FRMES &t
AT LKA TG B (H L5 .67 .8 A A A s i, ix 4 1~ 1 Fig. 1 Number and proportion of the longhorn beetle of M.
Wi a5 kT 95%. 8108 & bEirsk kT alternatus trapped monthly in Nanchang in 2022
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2.2 A FE R R APEEE L

5T X NI R B UGB RS 25 KA BON 53k, (H. 45 Wi 55 2 T8) 1 S PR Rl e 2 B 25 S, B g
fr F A —E () (2P il s 22 S 8 2 (3R 1) o o, &2 SCEL A B 28 T DX AR 2 U 285 R 2 PR % B i
L, BB A I UOE A 12 35 DL JUTOME HUR R 5 R B B R 2 SCEL I IR AR R A R R R A
1R BN AR BEOS AR BCR R 5~ 6 S 5 1T A W I o A2 B ARG, B M A BB B R 2 3 3k .

F1 2022 FHETRNEARBERFRAMHEETE
Tab. 1 Adult population density of M. alternatus trapped at monitoring points of Nanchang in 2022
W R HER AR R A T i fe Hha 285
B(X) 24 CGk/iFHE) CRrAFHies) CRAFHER)
VL) 1 12.57+13.96a 9.03+10.82a 3.25+4.3a
. R 10 1.81+3.73¢ 1.02+1.95¢ 0.47+1.21¢
X Ko 4 5.3+6.74b 3.42+4.83b 1.69+2.31b
Sy - 6.63+10.27 4.54+7.73 1.83+3.13
M 6 3.83+5.14ab 2.83+4.16ab 1.02+1.48a
S K2 7 3.61+4.15b 2.53+2.95b 1.05+1.63a
) Bl 3 5.7+9.71a 4.03+7.77a 1.62+2.9a
Yy - 4.38+6.83 3.13+5.39 1.23+2.11
P4 9 2.14+3.03b 1.42+2.22b 0.72+1.1b
2T MESy 2 11.52+15.02a 7.77+10.55a 3.4+4.54a
15 - 6.72+11.68 4.52+8.17 2.03+3.53
ey 5 4.03+8.31a 2.99+6.79 1.02+2.04a
B LI 8 3.46+4.12a 2.51+3.34a 1.04+1.4a
1 - 3.75+6.55 2.75+5.35 1.03+1.75
JENYS - - 5.35+9.05 3.73+6.77 1.52+2.73

Y B A T (B 22 R B (1) PO & BT 22 53 135
Note: the values in the table were Mean + SD, different letters indicated significant difference among townships within a county.
2.3 ANER AR KAPBER D IS ) A4 4E

NP 2 T, 2% W A0 s K A R RO 28 S AR, Rl — A BE N R AR RR FEANTA) o 7 40 (1 446 3Kk ) &
(1267 3% ) KA FEJE dc o, RRERCRE 28 3 Tl 2 (684 3k ) (K. (609 3k ) (A1 1 (464 3% ) (T (460 k) K122
(4333) 4111 (398 3K ), M B (199 3k ) i I s i RMRERCER: /)N, R AR AR S fe i
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The number of adult M. alternatus in the picture included the number of individuals with incomplete bodies that were difficult to
distinguish between male and female.
B2 mETEENSMERFFHBES L (BELHE) WEHEE
Fig. 2 Annual dynamic changes in the amount and sex ratio (values on columns) of the longhorn beetle of M. alternatus at

monitoring sites in Nanchang
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The two dotted lines indicated the maximum and zero (turning—points) growth rate.
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Fig. 3 The trapped amount and logistic population growth models of the longhorn beetle of M. alternatus at monitoring sites in
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