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Abstract: In order to analyze the phenotypic characters of different germplasm resources of woody vegetable
Erythropalum scandens and lay a foundation for selecting excellent E. scandens resources with large leaf and vigorous
branch. In this study, 20 provenances from Vietnam and three provinces (regions) in China ( Guangxi, Guangdong and
Fujian) were selected as the research objects. Twelve leaf characters and four branch characters were measured and
calculated. Descriptive statistics, variance analysis and correlation analysis were performed, and the phenotypic
characters of different E. scandens resources were counted, classified and evaluated. The results were as follows: (1)
There were significant or extremely significant differences in most leaf and branch characters among different
resources. The rangeabilities of the coefficient variation ( CV) of all characters within provenances were not the
same. The rangeability order of the coefficient variation of all characters among different resources was leaf functional
character (15.42% — 70.01% ) > branch character (20.57% - 71.71%) > leaf morphological character ( 3.39% -
20.01% ). Phenotypic variation within provenance was more prominent. (2) In terms of correlation between leaf
morphological character and leaf functional character, there was a significant correlation between number of new
branches, number of internodes and number of new leaves, but there was no significant correlation between number of
new branches and leaf morphological characters. (3) Four principal components could be extracted from 16 phenotypic
characters, and the total contribution rate was 85.528%. Four principal components reflected leaf morphology, leaf
germination and growth, leaf shape, dry matter accumulation and branch thickening, respectively. (4) Cluster analysis
of 20 resources could be divided into three categories, one had large leaves and good growth condition, one had small
leaves and vigorous branches, and the other one was not outstanding in comprehensive performance. The geographical
distribution of the subgroups of the major resources was close to each other. (5) Anxi and Fuqing in Fujian could be
selected as resources with large leaves; Daxin, Shangsi and Guiping in Guangxi could be selected as resources with
strong branches. In conclusion, the provenance of Anxi in Fujian has the best comprehensive performance, followed by
Fuqing, Haifeng, Nanning in China and Chaling in Vietnam. Zhaoping and Yizhou has the worst comprehensive
performance and they are not suitable for cultivation in Nanning. In some resources, there are excellent single plants with
outstanding growth performances, which could be developed into clones for further provenance tests. This study provides
a scientific basis for the analysis of phenotypic characters and the initial performance of different E. scandens germplasm
resources in Nanning, and lay a foundation for screening and breeding high-yield E. scandens varieties.

Key words: Erythropalum scandens, woody vegetable, germplasm resources, phenotypic characters, genetic diversity,

comprehensive evaluation
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Table 1  Source, code and number of Erythropalum scandens germplasm resources
v e V4 e v e v e
Hb X 5 His X 5 Hb X =2 Hb X =2
. Number . Number . Number . Number
Region Name/ (plant) Region Name/ (plant) Region Name/ (plant) Region Name/ (plant)
code plan code plan code plan code plan
MR ZRBE/CL 8 E Auli/HP 8 TE)PE Bz 7 TEAR WE/H) 6
Cao Bang, Guangxi, Guangxi, Guangdong,
Vietnam China China China
HESE S KR#i/DX 10 MR /LN 7 F i/ LP 6 Je1 /LM 8
Guangxi,
China
FH/SS 10 Ml/GXXY 9 TEAR BRIL/L) 7 3/ HF 5
Guangdong,
China
BT /NN 9 H S/ GP 6 HTH/GDXY 9 TEKE  ZIR/AX 4
Fujian,
China
HM/YZ 10 AR/ CX 9 % 5%E/LD 6 I /FQ 6

1.2 #5455 E

2022 4% 7 0 A% Bh TR R PR AT i B AR R
PRI E A RO 2 R A8 e b A % T2
] NECR 3~7 I RE I 1 K R R i
KRB B (b 9 ) K AR RS E) 0.1 em ), [F]
AR R i 5 R R 5 Y LU AE (BRI IR 48 20 |
4 5 1 5 B9 FU 1 (leaf length and 1/2 leaf width
ratio, LWR ) 5% 5 i v 58 ) LU {BL ( leaf width and
1/2 leaf width ratio, WWR) , K565 0.01 ; {d FH &
RO 5 AR B A R S5 B RS 2 0.1 em; fE R AR
TR AR R RO R TR R SR BORL BE (A
TR A e A bR 2 T i A D U 2 D R R |
PSR BY 3 AT I E . TEA AR PRI E B
BB BE 1 [a)E5 R 52 00 AR T A A % T
SBIASOREL B2 DULHF 20 M AR BT A 8 RORE B2 SR B Y18
T DA 25 0, RS A AR R L 3 F 2 ) g
e ARUE T B R K | 258 F oK P, 105 C A
30 min J5 70 CHETZEIEE , ff HI 7 KF AR o
MO E] 0.1 g Lo TR R B b T R
ST &= E S E) 0.01,
1.3 HiES

% F Microsoft Excel 2016 %X 4 X} 4% 2535 1 %X
AT, 2 )5 R SPSS 18.0 #4474 ik 4t
T 2250, 43 A 45 A I O A6 T i B A S
R s U 25, TR AR 5 R CV (BR
22/ FI(EX100) , ZJ5 K H] Duncan #7821 22 1%
fr®m i, #4707 200 2 8 AT 5 % 4L

WHATIES 5040 SOy 255 MR e 5 R AT &
W 9 AT AR e e, I A SPSS 18.0 Hk R b
“Pearson FHICPEIHT” B« XA 17 5 1 X 45 IR
HEATAROCVERS 35, 22 J5 1 1 32 W43 43 B 125 0 A 4%
Tl it R R 5 PR AR I H 38 F o 2R B A 4
FEAHFH R4.2.2 5144« ggfortify” 43,22 1l 32 14343
BriEl e 2 R 25 53 H % 20 A Bl i 47 PRk
R, D 25 AR ] T R BRI B R

2 HER550

21 AEFREHEFEMBHESET

FH & 2 7T, 20 AN R AR =22 1] 8 T B 2%
LSS iy L RN B RN R S U =95 S U
JEAEEL \WWR M LWR) 22 5335 2 B K (P<
0.01) . BEAFME PN AR S RO 7, AR 45 %L
(A8 Ak i B fe K, 43 51 R 6.53% (7 T°) ~ 38.68%
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TEAME R 2748 5 2 BN KBRS 4 K
(20.01%) >MJEFE(11.69% ) >SLWR (11.01% ) >HIE
E50(9.62% ) >M 1K (8.47%) >M 11 5 (8.02% ) >
KM5E(7.59% ) >WWR (3.39%) , W W, IR HEA
[ P PR A S5 i AN AR ), AS ) o A e A
R AR SR R

FEFTAT BROUE AR AR A R R
Hh G A g O, A B I 5 2 B A R A S K R
TR RS W RS PRN IR R FE B R,
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Table 2 Determination of leaf morphological indices of different resources of Erythropalum scandens

2R/ IR Foknk5g - URTES
b X 5 Leaf length (cm) Maximum leaf width (cm) 1/2 leaf width (cm) Leaf stalk length (cm)
Region Name/
code x CV (%) ¥ CV (%) ¥ CV (%) ¥ CV (%)
W T Z5Bs/CL 13.73bede 10.92 10.55b 12.70 9.32h 11.70 6.88b 26.74
Cao Bang,
Vietnam
o KHi/DX 12.07fg 9.11 8.61c 8.01 7.74de 8.40 4.39de 19.13
Guangxi, - AE/ss 12.59¢fg 7.63 8.78¢ 9.11 7.54ef 7.43 4.99cd 38.68
China /NN 14.59abe 6.37 10.52b 5.51 9.01be 5.99 5.51bed 6.53
HM/YZ 13.16def 7.07 8.59¢ 5.70 7.69de 5.59 4.34de 11.98
A /HP 11.67¢ 7.63 9.27¢ 8.95 8.43cd 11.98 5.10cd 24.90
HIFE /LN 12.35¢fg 7.29 8.69¢ 4.83 7.57ef 4.49 4.87cd 31.01
2/GXXY  12.55efg 5.82 8.66¢ 9.24 7.63de 8.78 4.52d 14.82
K3/ GP 12.67efg 9.87 8.37c¢ 3.82 7.24ef 7.73 4.63d 10.58
HE/CX 12.93defg 14.08 8.57c¢ 8.40 7.35¢f 10.61 5.32¢cd 21.43
WA/ 7P 12.01fg 9.49 7.53d 13.28 6.75f 12.15 2.96e 16.89
#W/LP  13.63bcde 12.91 8.91c 7.30 7.57ef 5.42 5.18cd 18.34
AR BRIT/LY 13.38cdef 8.15 8.49¢ 5.18 7.48ef 6.15 4.82¢d 12.24
Guangdong, f=Pr/GDXY  13.22cdef 8.32 8.99¢ 3.67 7.81de 3.07 4.74cd 12.45
China B¢ /LD 12.67efg 4.03 8.93¢ 4.59 7.78de 3.60 4.78cd 15.48
PEE/H] 13.71bcde 6.56 8.42c¢ 8.19 7.30ef 9.18 4.35de 22.99
/LM 13.55¢cde 8.19 9.32¢ 7.51 7.81de 8.83 5.73bed 21.99
WH/HF  14.25abcd 8.70 10.58b 4.25 9.30b 7.42 6.28bc 12.26
e ] A G/ AX 14.98ab 9.55 11.76a 13.52 10.18a 14.34 9.45a 28.04
Fujian, China a5 /10 15.39a 7.80 11.85a 8.02 10.38a 7.61 8.61a 33.80
Pa <0.01 <0.01 <0.01 <0.01
A P W JE W 5 5 o S A LR K 5 e A L A
b [.X‘ =S Leaf thickness ( mm) Leaf shape index WWR LWR
Region Name/ code _ y _ . _ . _ y
X CV (%) x CV (%) X CV (%) x CV (%)
R T XKBE/CL 0.11cde 18.18 1.31de 9.92 1.13bede 2.65 1.49cd 11.41
Cao Bang,
Vietnam
HETTY KHr/DX 0.10fghi 20.00 1.41bcde 10.64 1.12de 4.46 1.58bed 13.29
Guangxi, - JE/ss 0.10efgh 20.00 1.44bcde 7.64 1.16abed 3.45 1.68abc 7.74
China B /NN 0.16a 6.25 1.40bcde 5.00 1.17abe 4.27 1.64bed 7.93
HMN/YZ 0.09hi 11.11 1.54abc 7.79 1.12cde 2.68 1.73abc 7.51
&/ HP 0.10efgh 10.00 1.27e 13.39 1.10e 3.64 1.41d 15.60
WilFE /LN 0.10efghi 10.00 1.43bcde 4.90 1.15abcde 3.48 1.64bed 5.49
Ml/GXXY  0.09ghi 11.11 1.47abed 7.48 1.14bcde 3.51 1.67abc 7.78
K/ GP 0.10efgh 10.00 1.52abe 9.87 1.16abed 6.90 1.78ab 16.29
K/ CX 0.11defg 9.09 1.53abc 15.69 1.17abe 5.13 1.80ab 19.44
WA/ ZP 0.08i 12.50 1.64a 20.12 1.11de 2.70 1.82ab 18.68
i/ LP 0.12bed 8.33 1.53abe 9.80 1.18ab 3.39 1.80ab 12.78
HEAR YT/ 0.10efgh 10.00 1.59ab 12.58 1.14bede 2.63 1.81ab 13.81
Guaflgdong, {EH/GDXY 0.10efgh 10.00 1.47abed 8.16 1.15abcde 2.61 1.70abc 8.82
China B E/LD 0.10efgh 10.00 1.43bede 7.69 1.15abede 1.74 1.64bed 6.10
HEE/H] 0.11def 9.09 1.64a 7.93 1.16abed 1.72 1.90a 7.89
i 1/LM 0.11def 9.09 1.46abcde 8.90 1.20a 5.00 1.75ab 11.43
13/ HF 0.13b 7.69 1.36¢de 9.56 1.15abcde 4.35 1.57bed 12.10
r ] A A UE/ AX 0.13b 23.08 1.28de 6.25 1.16abcde 1.72 1.49¢d 7.38
Fujian, China  jgivk /pQ 0.12be 8.33 1.31de 9.16 1.15abede 1.74 1.50¢d 8.67
P <0.01 <0.01 <0.01 <0.01

HE: ARVNG TR [F — 845 AR R FHRIEI7E 0.05 K-F 12257 B3 (P<0.05) , T,
Notes: Different lowercase letters indicate the same index and different provenances are significantly different at 0.05 level (P<0.05). The

same below.
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TEE b T AR RIET RS0 5T RO [ A
i) 22 5 1 35 (P<0.05) 4b, HiAy 3 T8 A5 A R 1] 25
SYIRE] TR E K (P<0.01) , & Fh TN A 5
E Qe oS RN < o QN Ay 1T AR N L i R g
I R A AR S R BRI L 4 O 6.07% (FRET) ~
23.01% (f5H) . 11.67% (Wi ) ~40.91% (A% ) |
5.59% (ZIE) ~40.06% ( . J) Fl 34.65% (‘H
M) ~166.92% (%582 ) . 4 M- hfgds br s 7 R AL
WK R %0(70.01% ) > He M TR (25.30% ) > 4L
M (24.96% ) > TH AL (15.42%) . TT0L,
I AR S R 3 T G 4 IS bR v aR K T A e T
PR S5 R /)N

AT AR A T R R A T AR B T A
KAy R R 2 bR RN L T AR
R, B TR AR SR T T 22 5 A ST R I T 5K
W2, YOI FIR R AR AR 2R A e AR A
RR N NTTEABZ St N TN A TR YN A A
SN I BN N SRR SR 2 Y
AN R RV KT 7R R AR 0 U e
T AR 3 5 K, T e A AR IR R O
R IR HAE Y R R A R R K
(RSB B e 2, T AR A R T A D BT
SUIR (T E A e ol R L ol N O P N NI
T 215 A e LA T 50 S o R v T A 3 I
FEbR . AW SR K B, A [R) I IR I A5 e A Ak D A7
FE—E B W RO PR, L Ty R bR R I A
TR L e A AR AR B G R e 2 B R U v —
AR LU T AR BT B 53 i) 35 1 317.782 em® - g
F1 438 F 5 ) G KB Bl R o A7 e A BRE AR, B
00510 380 H I 487 Ao I IR 4 0 7 A BUff
T R PR AR S 2R B0 A = TR A R

23 AAFREHFEMEHEERTR

HH 2% 4 TIAL, 4 TR MR FE A (B gk 1y
EE BB Y B O BORLEE ) b, B B A Bt
RIK 2R (P>0.05) b, 4y 3 T F5 Ar A (1]
25 YR BN B & KF (P<0.01) o ARG 15
450 TR 44 B T AR B 1 A8 S 3R 8503 L 4y
B 24.91% () ~173.14% ( 55, ) .37.53%
(EHM) ~167.84% (25 B%) .31.93% (% %) ~
79.87% (75 ) A1 7.75% (‘M) ~58.19% (75 o
BEAL , AT AR Pl (] A8 5 R 2= B OK, HETP
RATTE(71.71% ) > BB (69.11% ) >Hi AT
PIKEE (51.50% ) > H BOHLE (20.57%) . AT UL, 5
()50 7 A 0o 7 S S 8 A S A8 A v B ok, T T
A 3 A S 0R e/

JITA IR rb A0 e A R R R i £, T
P55 a8 2 AT 44 8 B T 25 3 ol D B
Fefof . PAFTAT TR, B A AR 705 15 T P R 5 Pk
MRZ BFEAGE S, 7T IR T AR IR AL 254 KA A H
A BRI AL S AR K OR R g i, Horp, TP
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FEAE— B B0 O R A AR, 1 a) 8% B R i
T B 8 R T A D 3 LA R R b i A R, P
Sy ) B 22 IO A AR 3 388 A, T (14
(ELASC R L 1 v [ ORI o rp AT — R L 2 = 3 460
A A R P TR R e 2 AR 24 A
%, B RS A5 B Hh e I — M AR , B AR B0 & A
46 >, AL, ARG AL AR 1Y 25 BE BRI
505 R T, A A AR S 1 L A e HL A2 A R
P BARR R BRI R M K
2.4 ARIFEHMEM L& EERBEEESH

X 20 /> FhUR IR 45 B Y 16 T 3% AU 45 bR E 4T
Pearson XU e #H P B S (36 5) B, 45428
W T A 2% 1 bR D) A7 AE A A OG OC RS R AH R) .
o IS8 bR 2 (R4 A OC 56 RS S8 1, LA
K KM FE s R AR RO 3 R R
AINGIAC B R AR Z ] OGBS D), IR AR
b5t 2 5 sk W OE A O, T LR
MR, T A Rk (A 1 AT A R AR
FINR B A6 AR 5 T R de b (8] 22 52 5 AH ¢
AL UL R R R R AR AR KRR I R 55 . TR
PER B 2 2 B B A OE R, 4 TR A
AR A AR B 5 AV BO DG K R ik e K,
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Table 3 Determination of functional indices of leaves from different resources of Erythropalum scandens

FL T AR

LNy

AL IR

HIX SRR Single le?f area Single leaf dry weight Spe(:ifi(; leaﬂ area Numbefﬁ{?tli leaves
Region Name/ Code (em”) (em” - g7)

X cV (%) X CV (%) X CcV (%) X CV (%)

R T ZB%/CL 83.84efg 20.57 0.38fgh 15.79 229.19bc 26.40 85.75b 166.92

Cao Bang,
Vietnam

PEE S KE/DX 84.59¢fg 18.50 0.34{gh 32.35 264.98bc 30.18 231.10a 66.04
GL&';;%‘IZ' FH/SS 93.76def 17.67 0.29h 37.93 365.49a 40.06 195.20ab 98.21
BT/NN  113.95abed 13.99 0.52cde 26.92 241.31bc 39.94 136.33ab 57.27

I/ YZ 73.881g 8.34 0.37fgh 21.62 209.82bc 22.68 172.20ab 34.65

& Hi/HP 103.31cde 8.01 0.48cdef 20.83 223.63bc 21.25 112.75ab 86.64

WiRE/LN 130.07ab 22.62 0.60abed 11.67 219.08bc 25.05 157.57ab 63.03

Ml/GXXY  77.03fg 17.41 0.30gh 20.00 264.53he 22.08 173.00ab 51.38

/6P 82.53efg 6.07 0.30gh 33.33 300.34ab 39.44 238.00a 44.27

A/ CX 107.51bed 21.43 0.44defg 40.91 263.06bc 34.59 178.22ab 64.05

WA/ ZP 69.97g 11.16 0.24h 25.00 294.92ab 13.46 147.14ab 59.64

75/ LP 116.66abc 21.10 0.55bed 20.00 217.83bc¢ 26.34 109.50ab 69.33

hETAR BEYL/L) 118.36abc 16.87 0.54bed 20.37 224.62bc 16.50 109.43ab 50.79
Gu&gﬁi‘;ﬂgy {5H/GDXY  128.66ab 23.01 0.68ab 30.88 200.77c 33.22 96.44b 65.54
/LD 108.91bed 20.30 0.54bed 31.48 207.39bc 17.03 68.83b 94.01

M4E/H] 112.38abed 11.25 0.52cde 19.23 222.75bc 20.08 70.00b 35.63

1 1/LM 122.69abc 11.08 0.59abed 15.25 212.78bc 14.89 96.75b 75.64

#FE/HF  109.04bed 7.60 0.63abc 28.57 188.45¢ 39.93 146.20ab 69.02

hERE  ZR/AX 117.93abc 11.62 0.55bed 12.73 216.06bc 5.59 73.75b 55.32
Fujian, China g4 /1o 132.08a 19.70 0.70a 34.29 196.76¢ 17.29 78.83b 92.81

P{E <0.01 <0.01 <0.01 <0.05

587 B0 S AR SR 3 I A G T LR AR K
b A Ta) A 56 56 R AR 5, (HBT AR B 5 08 AT
5B o 151 B G I (= Y (611 N o2 B R )
LR e 3R A K SRS I A K B AR K]
T BEER,
2.5 ARAFEBEMEREERERD PR RBESFT
X A g U AE W PR e 16 SR AR ST
TR AT, BT 4 A E RO RREAR KT 1, Rt
HkR 85.528% , HI# 6 M1 7 1Y 3 W0 o B 45 R
LA, RS 1 BTk R 48.599% , LLMHE S PEIR
SR o SO 4 N L RN o R Y o R SN TS s
FERBLH IS A KRB, B S AR T
LR GRS o HE A s E R 2 BT R
H19.025% , LIBAS R R | B B8ORS T] B80AT 28 A
K, FEARIAL S50 &I AR K B A K R
B, 6B A R | B ST R R AR o B
FMAy 3 TTHRE N 11.430% , LA WWR . LWR i 2%
K, FEERB A 5SS L E, FE
PRI IR it 3 A R T EE ST N T A A

VRS o dsc i s B 4 DUIRE N 6.474% , L) B T
R B R ROM B for 3 K, E BRI R
AN TR B R S B A KR B, AL AT
ARG RIS o de i o BE T 2o o T 4 R 4
il L, A L ORI i AR R R AR S
Mo FR AR AFAE— R BT, P A 2 SRR G
RBGE,PETVE TR ZHOR IR S R, T
MEEARRMIES P E T AW & E
AR A TR G B Ao

P 2 AR TR R R 2R e Ik T R MR A R 4
RARLER, MRRGREESE 2-F 4 PIEIET
L AR AR 3 56 0 B 4 OE A 48 AR, AT 20
TR FPIR 43 o = R b 2R RS B
FoMT R W AW R EE N
SE BRI AR 13 SRR — 2% BL R R R
I3 45 A, LA R R e R 2 M 5 AHR 2l
I HRSF 4 FPUECAEE 28, oA T AR Ko AR b
X, PR 2EAFNE  / ELE T R R B A K
G R ZEN  FE KO BT 3 RN
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Table 4 Determination of growth status of branches of different resources of Erythropalum scandens
Hb X #F /185 Number of new branches Number of internodes 8 & .
Region Name/code new branches (cm) thickness ( mm)
¥ CV (%) % CV (%) X CV (%) % CV (%)
e v 2BE/CL 8.75a 173.14 67.25¢ 167.84 39.98ef 60.56 3.52bcde 30.97
Cao Bang,
Vietnam
g KHi/DX 8.70a 71.03 212.70ab 66.94 143.45ab 40.06 3.91bcde 18.67
Gt‘}iﬂi? , LHEsss 8.90a 69.44 176.40abc 100.79 118.87abed 58.81 4.30abed 18.60
M T/NN 8.33a 65.19 118.67abc 58.31 101.45abede  65.46 3.96bcde 17.42
HM/YZ 7.00a 44.71 157.20abc 37.53 141.00ab 34.78 3.87bcde 7.75
4 /HP 7.00a 73.57 97.75bc 89.61 87.84bcdef 41.79 4.53ab 18.10
MIES/LN 10.57a 78.90 135.43abc 61.40 86.80bcdef 47.80 4.10abede 23.66
24b/GXXY 10.56a 51.23 150.89abc 53.75 94.96abcdef 72.42 3.86bcde 26.17
K-/ GP 10.33a 46.08 216.33a 45.53 156.18a 37.89 4.09abede 8.07
AR/ CX 9.89a 58.14 157.44abc 67.05 95.01abedef 54.26 3.66bcde 17.76
/7P 5.86a 24.91 134.43abc 63.49 127.60abc 50.85 3.03e 15.18
75 /LP 5.17a 55.32 98.17be 73.36 118.80abed 79.87 5.19a 58.19
T AR BEVL/LY 6.71a 66.47 95.00c 49.47 100.14abcde  53.41 4.03abede 26.80
G“*‘C“}i‘i‘;“g’ {5 H/GDXY 7.33a 57.03 80.78¢ 69.63 67.41cdef 53.37 3.47bcde 16.71
B 5E/LD 4.83a 104.35 58.17c¢ 94.81 79.27bedef 54.79 3.22cde 14.60
WAE/H] 5.17a 43.13 58.67c¢ 37.98 60.46def 53.42 3.13de 23.00
Tl /1M 7.25a 80.28 81.25¢ 77.01 59.17def 47.17 3.37bcde 24.33
E -/ HF 7.80a 55.38 129.60abc 72.57 102.54abcde  49.32 3.82bede 14.14
o] e LR/ AX 7.75a 62.71 57.25¢ 54.43 30.72f 31.93 4.44ab 16.44
Fgﬁ;‘; T /FQ 6.17a 101.13 65.50¢ 92.73 59.16def 42.12 4.40abe 14.77
P1{A >0.05 <0.01 <0.01 <0.01

=2 o0 A TR R R Y R M X o R SR R
D/ B A AR ) B 2 AERIE RS, &K
SRIRAE T R v B /N S AE By A b 2 R 2
T, 2 LRI AR A A B AR Rl R R O, Al AR
R AR | b 5 OB | b SR R b YR R R T
[ 2 | AT B A A A RE S 1 s 5 | b s 2865
BeASE 25 AR AR, A A 22 R i D5 3 B e A, OO AR
W EEE T R B RN AR I R T A
KRB RE,

3 W5 E®w

3 FEBRARHEREERNESHERERETR
FEE S

TENE Y A ROR e 2 e oy T 583 4 R MR
A E , M BRI SR IC 09 5 2R RE, B RN
A Al AL 2R B A B AR (EE
TSR S B R N R RN R
S5 2277 A5 R, e A ) e A W - B i 3 [ AR

PR 25 (BB R AR, 2022¢) o FEARDFZE 1B
APEAR 2y 8 MR B 2 MR A IR N A8 S R AL
LGN 1.72% ~38.68% .5.59% ~ 166.92% Fl
7.75% ~173.14% , M [a] A2 AL 5 [ 73 531 293.39% ~
20.01% ,15.42% ~70.01% 11 20.57% ~71.71% ,
AT DU, AR 50 v 4 b X 0 15 i A R P AR S
FRRE R T APt (|], 5 5K 22 48 (2018 ) F1 %% 2L i 4%
(2021) 43 5 %3 BL & ( Pyrus ) A1 22 i AR ( Moringa
oleifera) BB 57 245 SR 2R AL IR 2 R A R TR B B
e ZREVE, DLUR D oln 45 ik b 5 3R U MR 78 S5
8 S5 A 237

3.1 AE(RERE HAALEEFFT@H0)

H B st A% R R 15200, A ) 7 it AR b 3 i) 3R 45
SO T Rk ORI PR DT B S b 3 7 >
SUBREFNE . A ST & I, 2 A5 T o 5L ZR T o 3% ¥
AR BN T AR R N HURL A% T a] A
AR BN G, AT AL B TR 2B A 1) B
Ko X5 RA(2013) 55X = 8 & K ( Micheliay
yunnanensis ) FBIF 5T 45 2 40) (B 5 XE B EE(2022) |
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Table 5 Correlation analysis of leaf and branch characters of different resources of Erythropalum scandens

F5FF Index X1 X2 X3 X4 X5 X6 X7 X8
X1 1.000

X2 0.818 %% 1.000

X3 0.758 *x* 0.988 1.000

X4 0.781 % 0.939 % 0.913 % 1.000

X5 0.790 % 0.773 # 0.710%% 0.649 1.000

X6 -0.308 —0.792 % -0.823 % -0.720%* ~0.480 * 1.000

X7 0.448 = 0.181 0.027 0.252 0.488 = 0.096 1.000

X8 -0.179 -0.701 *x* -0.771 %% -0.612%x* -0.322 0.963 0.357 1.000
X9 0.502 * 0.427 0.354 0.458 * 0.481 = -0.239 0.519 = -0.086
X10 0.580 %% 0.520 * 0.476 * 0.488 * 0.490 * -0.309 0.371 -0.193
X11 -0.473% -0.443 -0.454* -0.379 -0.299 0.270 -0.025 0.248
X12 -0.227 -0.039 -0.045 0.007 -0.066 -0.193 0.051 -0.162
X13 -0.520% -0.477% -0.454* -0.471% -0.330 0.234 -0.172 0.185
X14 -0.513% ~0.458% -0.437 -0.449% -0.320 0.210 -0.161 0.165
X15 -0.518 -0.064 #* ~0.574%%* -0.651 -0.348 0.444 % -0.243 0.362
X16 0.184 0.323 0.317 0.383 0.329 -0.382 0.060 -0.331
F845 Index X9 X10 X11 X12 X13 X14 X15 X16
X9 1.000

X10 0.924 %% 1.000

X11 -0.558% ~0.794 % 1.000

X12 -0.230 -0.343 0.416 1.000

X13 -0.579%* ~0.645** 0.660 %+ 0.625 %+ 1.000

X14 -0.569 % -0.640 % 0.659 #* 0.666 %+ 0.999 % 1.000

X15 -0.561% -0.566 % 0.510% 0.187 0.851 %% 0.826%* 1.000

X16 0.225 0.139 0.007 0.106 0.119 0.121 0.152 1.000

XL X2, fekt e X3, MR TE; X4 K XS, MR EE,; X6, B X7. WWR; X8, LWR; X9. B[ A,
X10. B X11. B AR, X12. 5, X130 HEECRE ; X14. AE; X15. R KR, X16. FACHLE , o+ AR T
FMRKFR (P<0.01), * LEREFMALLER (P<0.05),

Note: X1. Leaf length; X2. Maximum leaf width; X3. 1/2 leaf width; X4. Leaf stalk length; X5. Leaf thickness; X6. Leaf shape index;
X7. WWR; X8. LWR; X9. Single leaf area; X10. Single leaf dry weight; X11. Specific leaf area; X12. Number of new leaves; X13.
Number of new branches; X14. Number of internodes; X15. Average length of new branches; X16. New branch thickness. ** represents a

very significant correlation ( P<0.01), and * represents a significant correlation (P<0.05).

SR SE (2022) XF B3 48 ( Rosa persica) \WLYE A eSS PORER Y/ BIAOS - A W N E A
( Michelia odora) WIRFFE 45 A B, X4 (2022) FR A SE PR R R P g

o TR R e g N | o2 N W o SO MR B K5 B 7 SRS i, AR AE K R,
TERRAS, I T 00 e L Ow RS , 1 o A MR A R L A IRE M R P A — RS R R AR B, I
BFRKH TR R TR R (2022) BF58 MRS [ FP IR b b B ik B A ] 2 s A
VDR R A T R T BT PR AR SRR R A S R X R] e S A R
BT RE, UL UL, Y R R A R RIS B O A | B RR AR I A R
TACSHEPFE MRS RN FER R AR, AR, XEETES (2016) X5 IA AR A M 3 > FE R M)
WA IR BE B S 0 AR a2 B K . AL(Lycium ruthenicum ) BT 582 B, i MR AS ] B
MR IR % A SRR, ZHERISE(2014) % PR B ] 09 28 S5 2 8008 [ 43 59028 0.69% ~
Wi T4 ( Phoebe chekiangensis) BIBFFE 45 F 3 42.28% fil 1.39% ~ 23.94% , B¢ 4 MWk W] 43 531 A
ANFEPERBEZ B A AR AR — 2 W8, 2.65%~14.65% 1 7.20% ~8.57% , Hop &K 1)
L5 R MR XTI E B R AR i IR AR S BB TR TR S AR AR
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Table 6  Principal component analysis of phenotypic characters of Erythropalum scandens resources

K F 11 Factor loadin HFAE ] & Feature vector
g

FEH5 Index
b dn ERAT 1 ERS2 ERS3 ERS4 BRSO ERS2 EMS3 ES4

PC1 PC2 PC3 pPC4 pPCl1 PC2 PC3 PC4
K Leaf length 0.812 -0.031 0.337 -0.199 0.291 -0.018 0.249 -0.195
B KM 5% Maximum leaf width 0.906 0.370 0.024 -0.130 0.325 0.212 0.018 -0.128
58 1/2 leaf width 0.876 0.420 -0.105 -0.093 0.314 0.241 -0.078 -0.091
4% Leaf stalk length 0.870 0.338 0.081 -0.142 0.312 0.194 0.060 -0.139
I JEJE Leal thickness 0.730 0.193 0.445 -0.079 0.262 0.111 0.329 -0.078
45 %X Leaf shape index -0.661 -0.634 0.248 -0.053 -0.237 -0.363 0.183 -0.052
5 5 it SE R LE I WWR 0.292 -0.269 0.816 -0.211 0.105 -0.154 0.604 -0.207
& it SERY L LWR -0.549 -0.661 0.456 -0.093 -0.197 -0.379 0.337 -0.091
Hoit i AR Single leaf area 0.697 -0.350 0.326 0.323 0.250 -0.200 0.241 0.317
BT Single leaf dry weight 0.778 -0.358 0.145 0.356 0.279 -0.205 0.107 0.350
eI T B Specific leaf area -0.673 0.357 0.231 -0.311 -0.241 0.204 0.171 -0.306
BIREUE Number of new branches -0.275 0.647 0.285 -0.208 -0.099 0.371 0.211 -0.204
A5 18] %L Number of internodes -0.754 0.530 0.287 0.099 -0.271 0.304 0.212 0.097
B4 Number of new leaves -0.740 0.551 0.294 0.080 -0.266 0.316 0.217 0.079
B 4K BE Average length of new branched).782 0.240 0.216 0.346 -0.281 0.137 0.160 0.340
HIBCHLEE New branch thickness 0.248 0.484 0.296 0.617 0.089 0.277 0.219 0.606

xT ARAMHERERHEEEFERERSHTESER

Table 7 Scores of principal component analysis of leaf and branch characters of different resources of Erythropalum scandens

glon amesL.ode PC1 score PC2 score PC3 score PC4 score score raer

#9757 Cao Bang, Vietnam XKW /CL 2.185 1.347 -1.938 -1.956 1.134 5
VG Guangxi, China K/ DX -3.110 2.315 -0.765 0.739 -1.296 17
FH/SS -2.6350 1.897 1.318 -0.622 -0.952 14

B T/NN 2.114 0.938 1.916 -0.542 1.624 4

HM/YZ -2.486 0.096 -0.984 0.568 -1.479 18

A1/ HP 0.537 1.507 -2.730 1.758 0.409 7

MiFg /LN -0.360 0.199 0.409 1.171 -0.017 10

2k GXXY -2.469 1.288 -0.548 -0.807 -1.249 16

B/ GP -3.851 1.786 1.884 -0.185 -1.551 19

AB/CX -1.613 -0.124 1.605 -0.678 -0.780 13

/7P -4.634 -1.444 -1.657 -0.941 -3.246 20

/P 0.542 -1.303 1.848 2.059 0.420 6

HHE A Guangdong, China BEIT/1) -0.543 -1.870 0.055 0.895 -0.650 12
{&H/GDXY 1.003 -1.989 -0.309 0.445 0.118 9

WE/LD 0.680 -2.162 -1.547 -0.073 -0.308 11

WEE/H] -0.065 -3.852 0.095 -0.950 -0.955 15

el l/LM 1.331 -2.037 1.027 -0.816 0.377 8

E=F/HF 2.393 1.000 0.472 0.296 1.667 3

P E### Fujian, China R/ AX 5.430 1.585 0.018 -0.836 3.375 1

i/ FQ 5.567 0.824 -0.166 0.472 3.358 2
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Fig. 1 Results of principal component analysis based on leaf and branch phenotypic characters of Erythropalum scandens resources

F 0 AE AF (2022) & B O E B ( Xanthoceras
sorbifolium) 2 ~ 3 AF A I 45 B B3 1 AR A RO AR Y
3 AR AR S A B BRI S AR [R] |, JH H  4E AR A
FAE (ABL) 22 57 R BRI 63.25% , 3% 5 T HoAih
wH. B Ah, BT AR (2022) & BLOK i #
( Fraxinus mandshurica) & " " A 6] 25 A A B 9 7N
LS R R rE R R AR H B AR AR KORZS
TR IR T A PR 52 R ) SR AR B UK T EE A A R
AR IS BB AE AN 52 0 AR R A= K 1 0 T X A3 2% I R
SRR, (ELRE LRI 2% b 5 SR B2 OB A PR AL L B Bk
AR AE N R 8 A A IF ELAT A 80 I X 1 4
BB SXAFAE — JE 22 5, WO 38 A B 5 v o 45 7
R S5 MR BB 43 MR 1 A8 S R AR K S W
Xof AN R Ao 5 005 15 T R A B O PR RS S AR M F5 8 %
AEHOULIN , DA FE — 20 56 ik MR Y 2R S 1 O
A

AR (HMTERF T @ Foa) EHE T

(Ul FFR A ) SR (pH  ER SR ) AR R
Wi AW 2 A% B R — B0 G R (Mckee &
Richards, 1996; iK¥L5F, 2017) . AE i, K4
e I S MR L I BE MR B A SR MR 7 S R B
JEHI9 A 1.72% ~ 38.68% .5.59% ~ 166.92% F
7.75% ~ 173.14% , 7 VLHS R I 75 25 1 030 17
— IR B 5, R SR ARAE S R Rh A S A2 A R
JE/NT- D RE TR AR Be s A5 AR, O LA I 28 S 1
DUR T AR 3 AT 8 2 o 45 e B 285 1 AR AR
[Fi) I8 PRI 2R A9 i o7 1 4 I I 8 1 R R A A% 1 R i
FrE, EREFESF(2019) %5706 AR IR AY 5 4
WYENR ( Zenia insignis) PR S| Fh B AR M T, KM
AR T B e E SRR 2 RN
PR RT A5 i M 1 AH ) 7 A B B 85 T 15
s 45 (2019 ) & B A8 118 46 ( Machilus pauhoi)
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Fig. 2 Clustering analysis results of different resources of Erythropalum scandens

A ) Fof PEABL AR TE VI PG | A A 700 e A I o 9 PR 3R
5[] Joi el B4 858 DR 2% 489 0 JHG it R 5 A 52 e R A
a8 v ] 5 el - 498 2% % ) A 1 A 4 1 i 2 R
AR S 0 A B DR T 5L 5 A A (2021) X S
( Phragmites australis ) BIWF 58 45 S R W 8% 7 21
JE g = A P B R R = IR E B, R
BRI, 22 BOR bk e PR S S 2R IO B AR IR
AW/, T P R AR A PR AR S R ECY (E
64.72% I8 /NZE 60.68% , T 2 7] = ffy P AH bk 45 IR
A5 5 RGN 68.19% /N2 55.53% , Hrpt
1 T8 A2 BR A 52 WA AN R TRk R L JRE A2 BR R
W % Ky AR ( Mangifera indica ) . 1 JE %
( Houttwynia cordata) 9551 FiAk 85 J5 | BN A 7

FRBERAIG, 22 B /0N Hrbox) 6 2 B[] Joi el A% 35 T 1Y)
20 JERHE AR A SEATAR G S B, K 2 B IR
S RZBUNT 10% , Ja N A2 7 78 B 8, J& BT
AR5 B LA T AR IR K, Ry 10.28% (R 4 A
2015; 2% R4F, 2018) , WML AT UL AE Y &8 53 &
RUPERAE AR ] 0858 09 VR T 728 S 8 B8 328 W /)N
HEINEAFIEN, FEAHE5(2021) X B A= K JA) 5
AR B EE T 5 2R K 95 ( Elsholtzia bodinieri) Ff
PR HEAT 2 PR AR 2 & B, 2017—2018 4F 8] b &
ZRE DA E B AR S T R 2 [ BT el AR AT, Y 4R
A R RS5O/ | T A | i B R
TG K, i BB A MR AR S5 R O BT AR R A R
o GIBE RGP 5E AT 68 23 K o IR AE A
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K- a5 A% bR 25 7 R T 5 R AR R e BE Y 3 K
25 LTIR K W GE — 19 BR 5 A5 R X A R AR e R
(Y5 e AN A [R) 75 AR A S PR AT IR A 43 B S
W5t
3.2 FREEARMIEREEKAHE X &S

TEABEFE i PR A E R 45 R S
PR 55 (2016) | JH A=A 5 (2021) M4 £ 3 5%
(2022) X w7 3238 7R 205 3 Rl B ( Elaeagnus
mollis ) I FELE RIS, MR A K B[R] A, 58
FETR R K A YR B E o E
A DAY PR A DG OE R 2 kA R ] B H:
TR RGeS EIE A K H N A BB, AR
FAF (2021 ) X B 4 A oY SR WY T AR it
JERE 5 i B AR R 2 [A] A  E fORE 0GRl D
F T R R B 8GO SR M), 5 A
SRR, X FTRE S W AR R AR K R B R 45
RIZRA K, AW R B, 25t i Al i ORI
RS KR 55, 3% 5 2 B0 98 45 SR AR X,k
FEAF(2018) X AL A T R L, i YE S — AR A
e S5 B B AR OC BT T B i R B A 5 L
HLIE A K 88 5% TR (2022) WFSE R W, L AR T
(Idesia polycarpa) W< | M58 4 T A5 46 b5 5 4 4F
A AR AR AR TE AR OGBS 58 AR R SR B
TUAH G, 3X AT BE A A [F) 400 P A R A I 32 40 A
Yy 55 53 WO AS [ BT 38 WA, 75 8 AT 3R A 1Y
o BRBTBORLBE A, A S5 R ) 2 B2 4 f 2 1E A
X, X5 Z R RS R — B, 7T UL IR B R AR
KM RKAAER R E S HR TR R .
33 FREEARMBENELES N

TEABEIE T, 20 AR 45 e Fh il 22 R 26 0] 43
SR, Hrp & RS /N 2R U M B L A X
T, MR R AR 545 K O AF (2022) R ISSR
SCoT HZ AN 75 45 e Fh I A K1) 43 45 R A ARl Z A4k,
¥ R 4 BT T R A IR AR 1 RRAE RR T
pric Of 4 il 45 8 &g, J5 8 H 5y F bR i i A7
UPGMA 2, BIH fir A Rl ISR O = K26 (H K
iR KRR IR E X AR 2, SE A R
TR 5t A% Z2 A 1t 2 I 5 b B 67 B T I 2 A O G
R7WGIR IR RIHE . ASBE ST B T 3 0 4 A
J R 243 ATT AR IR A 25 v b B B A O Y R IR 2
X5 R A — 2w [m] — /N O H R G0 R AR 452K
PR 5 B 0 3 W] IR AR AR SR BRI, (H
EAR T B, AR P RS AR S R

PURRIR SR Ry ] — K2 B B 5T AR IE 55,
L R A4 (2022) BF5E & B AY « A A AR T AP R 7E
ISSR 7 FHric T 5 5 M 75 P AP R 2% 2% ¢ R il
I E G V20 KXo B F— /N 5T
D B b 22 TR R 2% OC RIRECE 5 T SCoT 43 F 4%
WWRET S R PAEREE R ERE, 5
IR R S X RO IR IR AE BRI R & R
ARG, HE T EE R AR A5 Chttp://www.
nsii.org.cn) FCHE A0 2, H TSI EM 1Y 243 &R
G AR AL S 4 48 B O GBSl e 5%, W 40
BT R B T REA7 76 A S R SE 4,
25 LTI, B H AR A i il BT B IR Y R A
X 45 TR R AT BE A 23 B i LS IR, X 5 43 M
DX o o 0 0L 2 7 a4 e R 2 T 1) 99 D A o
HARWEAHE
34 FEBEARMENSI HEAREESEN
WS KB, 20 ASFRIR AT 43 R =K 2K Hodh s
FE A2 R T AR B U AT e R Sk R AR KB L
SRR ST 0 5 1T 6 8 A A5 2 K E R R . 25
GRE, WAL EMIF LA RMEAE, LRI H
BB BT KK, WO CEINPIR IR ZE G R
25, AN H T XS R AR B 5 R A el
U PRI R AR RR AT O B )T K R
I o Y545 4% PR A K I R R R A T 0 — 25 1 4% 38
BMEMURABESE 5 R %38 43 A A
R YR b 45 £ B EAT B O IR A WIS, AT o
A R IR 1) 5 2% OC R B Lk Y8 A% 0] AL, % 4 S [+
Fofr i i B A 5% BB A% E e A A A AL

SE .

BAN Q, HUANG LK, ZHANG XQ, 2016. Phenotypic variation
analysis of Ixeris polycephala [ J]. Chin J Grassl, 38(3):
34-41. [ PEE, BHREL, sKBTA, 2016, 3L 3R BTH IR
RIS [T]. PER R, 38(3) : 34-41.]

CHEN JJ, YU H, XU CB, et al., 2019. Effects of provenance
and common garden environment on leaf functional traits of
Machilus pauhoi seedlings [ J]. Chin J Appl Environ Biol,
25(3) . 648-654. [ Wi, I, TRUIK, 45, 2019. Fh
U555 1] J5 e B 35 % @) A6 Al )y v i 2 BB M IR B9 5
[J]. BEHSEREEEY) AR, 25(3) « 648-654. ]

CHEN ZF, ZHANG XJ, XU L, et al., 2015. Analysis of
botanical characters of mango germplasm resources [ J]. S
Chin Fruits, 44(3) : 70-77. [ WRikle, BAIH, 175, %,
2015, ATRAN BB IR AR A A R AT (D). R U7



2104 |1 I G/

43 %

W, 44(3) . 70-77.]

DENG T, ZHANG XL, LIU XS, et al., 2022. Variation
characteristics of leaf functional trait in Rosa persica
populations [ J/OL]. Mol Plant Breed. https://kns. cnki.
net/kems/ detail /46. 1068. S. 20220304. 1000. 002. html. [ X}
., akibe e, XUSERR, S, 2022, SR E R D) AR
ARAE SRR [J/OL]. 43 T HE¥ & A, https://kns.
cnki.net/kems/ detail /46.1068.S.20220304.1000.002. html. ]

FU C, WEI XY, HE W, et al., 2022. Effect of different
treatment measures on the germination rate of five species of
Erythropalum scandens [ J]. ] Agric Catastrophol, 12(11):
194-196. [ 755, FEo, f13C, 45, 2022. ARG
XF 5 Fhos e R ZERM W ()], Rk K F IS,
12(11) ; 194-196.]

FU C, WEI XY, LIU LJ, et al., 2019. Effects of different
exogenous hormones and matrix treatments on the rooting of
Erythropalum scandens Bl. [J]. S Chin Agric, 13(5): 139-
140. [£F5, FET%E, XEE, %, 2019. AFEIMEHER
BT A 3 X S A5 TR R A AR AR SE R [0, w7 AR,
13(5) ; 139-140. ]

GANESAN SK, SINGH R, CHOUDHURY DR, et al.,
2014. Genetic diversity and population structure study of
drumstick (Moringa oleifera Lam.) using morphological and
SSR markers [J]. Ind Crop Prod, 60; 316—325.

GUO PX, 2020. Effects of combined application of chicken
manure and cow manure on yield and quality of Erythropalum
scandens [ D]. Nanning: Guangxi University: 1-67. [ FB /i
W, 2020, XGIEFN A= FEHC it AT 245 15 Tk 7™ ek 1 i JoE ) 5 i)
[D]. FT: TR 1-67.]

HE ST, WEI J, WU JC, et al., 2021. Morphological variation
of different provenances of Moringa oleifera Lam. [ J]. Chin J
Trop Crop, 42(6) ;: 1566-1571. [ %818, Biih, S5,
A5, 2021 AFEFMIRZIMBARRIE S 500 (1], il
YEWIZEAR , 42(6) . 1566—-1571.]

JOGAN P, SANDHYA D, SHEKHAWAT MS, et al.,
2020. Genetic stability analysis using DNA barcoding and
molecular markers and foliar micro-morphological analysis of
in vitro regenerated and in vivo grown plants of Artemisia
vulgaris 1. [J]. Ind Crop Prod, 151; 112476.

LI AM, LU ML, ZHOU CM, 2018. Phenotypic diversity
analysis of leaf traits in cultivated Houttuynia cordata
Thunb. populations from Hunan Province [ J]. Plant Sci J,
36(1): 73-85. [ &R, B, JAAN, 2018. A Fl
AR R B 15 R R R AR SR B R 2 A R O A
[J]. MR, 36(1) : 73-85.]

LI YG, LIU XH, MA JW, et al., 2014. Phenotypic variations
in populations of Phoebe chekiangensis [ J]. Chin J Plant
Ecol, 38(12): 1315-1324. [ 22PN, WIRTLL, TR fH,
S5, 2014, WL AR RER IS 52 [J]. AW A SR,
38(12): 1315-1324.]

LIANG CY, ZHANG XW, LI YH, et al., 2017. Studies on

chemical constituents of Erythropalum scandens (1) [J].

J Chin Med Mat, 40(11) ; 2598-2600. [ EEi#, K X4,
AR, AF, 2017 JRBRAL U IBESE (D) [J]. hEh
#t, 40(11) ; 2598-2600. ]

LIU F, MA DC, WANG LH, et al., 2022. Effects of two growth
regulators on growth characteristics of Erythropalum scanden
[J]. Guangxi For Sci, 51(6): 706-711. [ X737, Sy,
TV, S, 2022, PR AR X AR A AR
g [J]. 7Pl Rk, 51(6) . 706-711.]

LIU GY, QI YY, ZHU CY, et al., 2016. Phenotypic diversity
of wild Lycium ruthenicum populations in Qaidam Basin
[J]. Nonwood For Res, 34(4) . 57-62. [ X3, B4R,
Kbz, %, 2016, SRR B E AR FL A R H
P [J]. 55T, 34(4) : 57-62. ]

LONG WG, LI SP, AN JC, et al., 2017. Analysis and
evaluation of nutritional components in Erythropalum
scandens Blume [ J]. Food Res Dev, 38(24) ; 124-127. [ [%&
PHL BB, BRI, S, 2017, ARAREE SR AR IR
ST ST (1], BRI ETTE, 38(24) : 124-127.]

MA DC, TIAN X, WANG LH, et al., 2022a. Influence of
formula fertilization on the growth of Erythropalum scandens
Bl. [J/OL]. Soil Fert Sci Chin. https://kns.cnki.net/kcms/
detail/11.5498.5.20220608.0928.002. html. [ Hhi &, [,
ERNE, A, 2022a. FUMEER LT AT X A 15 e A A S0
RS2 [J/0L ], E 3 5 AE8L hitps://kns. enki. net/
kems/ detail/11.5498.S.20220608.0928.002. html. |

MA DC, YU ZG, WANG LH, et al., 2022b. Effects of
nitrogen, phosphorus and potassium ratio fertilization on
physiology and biomass accumulation of Erythropalum
scandens Bl. [J]. Plant Sci J, 40(6) ; 839-852. [ ik,
AU, T, 45, 2022b. FBEEEC LU AT R e A=
R AR BRI (1], MR, 40(6)
839-852. ]

MA DC, WANG LH, LIANG J, 2022c. Advances in the
application of morphological markers in plants [J]. Jiangsu
Agric Sci, 50(8): 55-62. [ Bl /K, T 0%, BHL,
2022¢. JEASFMCTEAEY) TR B FHOF S HERE [J]. TLIRK
Rk, 50(8) : 55-62.]

MA XY, LIU LL, YIN MQ, et al., 2021. Variation in plant
functional traits of Phragmites australis based on field
investigation and common garden experiment [ J]. Acta Ecol
Sin, 41(10) ; 3755-3764. [ FHs, XIRIR, THEH, 4,
2021. K& T HFH M A 0[] 5 oA el <52 56 1) 45 AL ) D BE
PRIRAESEIESE (1], LRSS, 41(10) ; 3755-3764.]

MCKEE K, RICHARDS AJ, 1996. Variation in seed production
and germinability in common reed ( Phragmites australis) in
Britain and France with respect to climate [ J]. New Phytol,
133, 233-243.

MENG J, LUO YH, YU Y, et al., 2022. Latitudinal variation
of branchlet biomass allocation and functional traits of
endangered species Michelia odora and its influencing factors
[J]. Guihaia, 42(3). 394-405. [ 5¢46, B RifE, T,
85, 2022, WHEFUDEA/ MY 30 S5 T RETEIR A 25



11 3

hIE 7R ;20 DR e A SR IR VIR (9 384 A 1R 0 B R ZR 2105

JEAE S AL R LR IR [T )TV AE Y, 42(3)
394-405. ]

QIN F, WANG ZY, LIN Y, et al., 2005. Status quo and
exploitation of China’s woody vegetation resources [ J].
World For Res, 18(1): 55. [ &, EIRE, hH, &,
2005. HEH IWARABEZR TR LA (1], SRl
5%, 18(1): 55.]

SARAN PL, TRIPATHY V, MEENA RP, et al., 2017.
Chemotypic  characterization ~— and  development  of
morphological markers in Ocimum basilicum L. germplasm
[J]. Sci Hortic, 215; 164-171.

SONG J, LI SF, LIU LN, et al., 2013. Phenotypic diversity of
natural populations of Michelia yunnanensis [ J]. Acta Bot
Boreal-Occident Sin, 33(2): 272-279. [ KA, 2=t x|
AR, 55, 2013. 2 W % 58 K AR e 1 ) R R 22 KRR 0 A
[J]. PYACAES 24, 33(2) : 272-279.]

TANG RH, YANG LP, ZHANG HX, et al., 2021. Difference
on morphological characteristics and essential oil of Elsholizia
bodinieri Vaniot in wild and cultivated [ J]. Lishizhen Med
Mat Med Res, 32(9): 2266-2271. [ Bi{4&, #ptl2E, 5k
2IEE, 4%, 2021. BPA= SRS R T AR TIE AR K
AU 22 5t e g [T). B2 B 2, 32(9)
2266-2271.]

TANG Y, HUO Y, SONG M, et al., 2021. Genetic diversity
analysis of Lycium germplasms based on phenotypic traits
[J]. Mol Plant Breed, 19(22) : 7618-7628. [ J##E, ki,
R, G5, 2021 JETRBURI MR R A T0E & 2 HE B
[J]. 3 FHEWE RN, 19(22) ; 7618-7628. ]

WANG CC, ZHONG QL, CHENG DL, et al., 20I9.
Relationship between the leaf functional traits of Zenia
insignis and the provenance environments in common gardens
during the introduction period [ J]. Acta Ecol Sin, 39(13) :
4892-4899. [ TAEAE, phavhk, AR, 4, 2019. 5170
[Fi) 5t bl 3 32 A 3 I 2 R R 5 R IR b PR 0 OC &R
[J]. A%, 39(13) : 4892-4899. ]

WANG GY, CHEN BH, HUANG YC, et al., 2022. Effects of
growing position on leaflet trait variations and its correlations
in Fraxinus mandshurica [ J]. Chin J Plant Ecol, 46(6) :
712-721. [ )7, BRAIAE, BEROR, 45, 2022, HALIE
X A AN P PR AR e S PR B R D B 52 (0], A
YL, 46(6) : 712-721.]

WANG YL, GU ZJ, JIA QX, 2022. Genetic variation analysis
of phenotypic traits of 37 Xanthoceras sorbifolium Elite
germplasm [J]. For Res, 35(5): 52-62. [ LULAN, Bl
A, BT, 2022, 37 4 SRR AUH R TE IRAR AR 15
A5 [1]. MOk BEBTTE, 35(5) : 52-62. ]

WEI WL, YANG HX, HE W, et al., 2022. Transcriptiomic
data analysis of roots, stems, and leaves of Erythropalum
scanden [ J/OL]. Plant Physiol J. https://doi. org/10.
13592/j.cnki. ppj. 100436. [ FWi¥e, Wi, 3, 4%,
2022. HE TSR R IR AR AN JE DR 235 50 Hr

[J/OL]. ¥ % A= ¥ 2% k. hitps://doi. org/10. 13592/j.
enki.ppj.100436. ]

WU J, ZHONG ZZ, LOU J, et al., 2018. A study on
phenotypic diversity of cone and seed in natural populations
of Toona sinensis [ J]. Acta Agric Univ Jiangxi, 40(2):
248-256. [ R7E, BhAEL, BER, 4%, 2018, T KARHHIA
M PR R ZREPERE TS [J]. TG AR R 22 4,
40(2) : 248-256. ]

YANG TW, HUANG SY, ZHANG SW, et al., 2022. Analysis
of genetic diversity and DNA fingerprint construction of
Erythropalum scandens Blume germplasm resources based on
ISSR and SCoT molecular markers [ J/OL ]. Plant Mol
Breed. https://kns. cnki. net/kems/detail/46. 1068. S.
20221013.1527.002.himl. [#K A, BRFT, 5K, 45,
2022. HE T ISSR 5 SCoT 73 Thric i) A 45 e Fft it 1% 2
FEPEST BT S DNA 58 H & [J/0L]. 2 THY E
Fh. https://kns. cnki. net/kems/detail/46. 1068. S.
20221013.1527.002.html. |

YANG YJ, HU XY, HUANG Y, et al., 2022. Phenotypic traits
variation pattern of Elaeagnus mollis Diels. plantation
[J]. For Res, 35(5): 113-122. [ Rk, B, 58,
S, 2022, 38 2R b AN bR R R R AR S L AR E Y
[T]. MolbBl2msT, 35(5) : 113-122.]

ZHANG K, HOU JH, HE NP, 2017. Leaf functional trait
distribution and controlling factors of Pinus tabuliformis
[J]. Acta Ecol Sin, 37(3) : 736-749. [ 3k, f4kse, fif
M8, 2017, A I Iy RE AR A1 4 A e A 1 AR
[J]. A2, 37(3) : 736-749.]

ZHANG SW, LI T, SHI Q, et al., 2020. New Erythropalum
scandens Blume varieties with medicinal and edible vegetable
—* Guichicangteng No. 1’ and * Guichicangteng No. 2’
[J]. Chin Veget, (10): 92-95. [ K3, 228, 47 A7,
45, 2020. 25 IR IR SARE R Ah AR DR R 15 A
TRAEHE 2 S E (1], PEBEE, (10): 92-95.]

ZHU 7ZX, WANG JH, CAI YC, et al., 2018. Complete
plastome sequence of Erythropalum scandens
( Erythropalaceae ), an edible and medicinally important
liana in China [ J]. Mitochondrial DNA Part B, 3(1):
139-140.

ZHANG Y, CAO YF, HUO HL, et al., 2018. Diversity of pear
germplasm resources based on twig and leaf phenotypic traits
[J]. Sci Agric Sin, 51(17): 3353-3369. [ 5k, # £ 35,
BRSE, A5, 2018, FE TR i R AR Y BLF T 5T
THZRENE [J]. FEgRBIE, 51(17) : 3353-3369.]

skilEk, 2012 MRS EIERE [M]. 55 R JEat. FEMK
A R 78-89. [ ZHANG ZY, 2012. Fundamentals of
tree genetics [ M ]. 2nd ed. Beijing: China Forestry
Publishing House : 78-89. ]

(REHE WBHFHm = F)



