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Abstract

In order to explain the differences in the characteristics and influencing factors of Zenia insignis
seeds in the karst areas of northwest Guanggxi, six phenotypic traits of Z. insignis seeds from differ-
ent provenances, including length, width, thickness, hundred seed weight, length to thickness ratio,
and length to width ratio, were observed. A comparative analysis was conducted on the correlation
between the basic physicochemical characteristics of soil and climatic and geographical conditions
in different provenances areas and the phenotypic traits of Z. insignis seeds. The results showed
that: 1) there were significant differences in the phenotypic traits of Z. insignis seeds from different
provenances in the karst areas of northwest Guangxi; 2) There is a certain correlation between the
phenotypic traits of Z. insignis seeds and soil physicochemical factors. The content of soil organic
matter and alkaline nitrogen are important factors affecting the phenotypic traits of Z. insignis
seeds, but soil physicochemical characteristics are not the key factors affecting the phenotypic traits
of Z. insignis seeds; 3) Climate geographical factors have a certain impact on the phenotypic traits
of Z. insignis seeds. The thickness of Z. insignis seed is significantly positively correlated with alti-
tude, and has a certain correlation with other climate geographical factors, but not significantly. It
can be seen that the differences in phenotypic traits of Z. insignis seeds from different provenances
are the result of the interaction between genetic factors and multiple environmental factors, but
mainly determined by their genetic factors.
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T 57 (Zenia insignis Chun) X A4S, &P EREA I QAR MAEYD, 2 T 5 R 77 25 1 Hh X
M2 MR, DRI R A S, WA AR B R R . BT, SSTEEMMR, ZME
FRBEAG1]. BEESE MR A 2], AR (4], FFRZRG[5]. BIEEH 6], HEBE7].
b FR PR AR S K 5 PRI (8155 7 T, 1M 6 TAT SRR TR AL MR OB FE AR D

P REYM ST, MR E, UE BRI 9 98 Sosi e 2 REVEE L BB R . 2
EAVHE SR 7 B 2 T AT T —SeBF 58, JREUE T — R AR, (UMM, K2 HO0ES
R IR 26 P R A MR 22 BB, 1T 9% T 3R AL R M SR T BB AR R M T G R R TR 22 R
fszm, S SCEIGE . BT RRER, EESGEFHREMEmME R, B RS, SR
LR P S R P R AR, BN AT S AR IR . AR SRR VRN & KRR B iR s
S/

2. MRREBSIEBIER R

WFFE X I B AL T P 5 B A X AL T . B A L 2, M PRI S AR AR, AR
JE SR R R 9]0 SRAE L R BRI TSI X BN, LR BIRA. MR, #f
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FUX ) 1 AFPIEIVE ASLIGRT IR, 36 32 NRFEA, H GPS BT BN, & RFF B AR bR K S A AE I
2% 1,

Table 1. Geographical information and basic climate situation of different sources of Zenia insignis

1. FETEMRMMEBEESRERASRBER R

o - e[ R MR ERRIR MR ERE
i i L T O S O S
01 AL YL yazel! 24.39 107.34 528 20.8 1470.8 1350.9
02 T T i 24.39 107.35 485 20.8 1470.8 1350.9
03 A3 DALY 24.39 107.34 532 20.8 1470.8 1350.9
04 Tt 3T VA oA 24.39 107.34 541 20.8 1470.8 1350.9
05 FEMENERL S/l 24.30 108.39 212 20.4 1455.4 1383.7
06 CIMNERL FE U 2436 108.42 149 20.4 1455.4 1383.7
07 CIMNERA AL 24.23 108.42 229 20.4 1455.4 1383.7
08 T B L 24.41 108.39 157 20.4 1455.4 1383.7
09 b MNERA I 24.32 108.31 158 20.4 1455.4 1383.7
10 Tl R wA 24.36 108.42 130 20.4 1455.4 1383.7
11 AT e 24.27 108.56 136 20.4 1455.4 1383.7
12 Tt B s 2431 108.28 223 20.4 1455.4 1383.7
13 TR EH 24.19 108.42 218 20.4 1455.4 1383.7
14 CIMNEOA T\ 24.30 108.39 158 20.4 1455.4 1383.7
15 Tt S 24.38 108.40 158 20.4 1455.4 1383.7
16 Tt B FIARAT 24.37 108.40 156 20.4 1455.4 1383.7
17 SCINEZ SN i 25.90 108.03 324 18.7 1530.0 145.01
18 b MiEZ A -1 25.80 108.03 295 18.7 1530.0 145.01
19 IR P2 25.80 108.03 292 18.7 1530.0 145.01
20 IR HRRE 25.40 107.57 492 18.7 1530.0 145.01
21 ) 2 I, Et ) 24.56 108.56 139 19.5 1540.8 1320.1
22 AT I, TrER 24.51 108.42 223 19.5 1540.8 1320.1
23 IO 15 24.51 109.00 264 19.5 1540.8 1320.1
24 FEIMEEZE? AYZikh 24.53 108.41 268 19.5 1540.8 1320.1
25 bEMIN=PRS Hw 25.30 107.37 607 17.4 1472.7 1331.2
26 AT e K 25.70 107.34 570 17.4 1472.7 1331.2
27 FEIRIERCiI 7S b 24.24 108.15 222 21.5 1712.5 1396.7
28 [ERER i B 75-1 2423 108.42 202 19.3 1636.3 1458.4
29 [EREh i B J%-2 23.00 106.02 661 19.3 1636.3 1458.4
30 HEM-EAEX EZNT 25.15 110.17 171 19.1 1886.8 1447.3
31 HEM-EAX SR 25.15 110.21 199 19.1 1886.8 14473
32 FEMRRLIX B 25.12 110.14 195 19.1 1886.8 1447.3
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3. B 55*®
3.1. EERERALE

2023 45 8 H BAIAE 2023 4F 11 H R A, fEREEROCERA RS [, Gl seiii e, R 7T
T DX AN [R) P AT SRR 9 23 A0 A5 00 « B (PR AR ) « CREPOIRI S AR OGAS R, W SEB e, {8 H GPS
SR FIFJEH 2 . 28 s A E R, ARSI RN R, I H R
P, S G T TB0E I B AR BB EE AT 2

T I SR AR AT LU, EREE T 32 AN R R IEHL AT SR T o R R AR AR AT S R A [E] S
&, (R RARIE T, KBRS R, IR A ER . BRI . o R ERAN T, U SR S
Fid, B TERTEARAE, Bk, LERABE 4°CRUKE R

RETEM TR, RN REGAFEHAT SARS R T3R5, SR TS IREVE, AP RIE L 5 &
B A KT S RRIE R 10 m), T 2eiE BRITHRE Bl & ik fa, 285 R4 0~20 em R LH AR
HRAT, 120 HARHEST, FHIUERUER, ENPRIZESIST, MarHMNIds, R e se s,

BT AR AR B 5 B T s AL, B AR IRT R R R 1, 4 silid 20 H. 60 HAR 100 H
PR 0, K A FR AT ) -3 Sl 2 ) 3 N IERL BE E 4S h, (UF AR AR L, BT BT A 2 R AT
G

3.2. SKWHE

3.2.1. FE#HFREMRONE

FEANFIYE BEA LI B ZE 15 A0 T 30 1, FECE T3 RO EARRIR 7 B0 K B L 585 L S5 (Bl T S 3890)
FEMIZE 0.01 mm, FEHHEEMNMTRIKELSKEL, BREPELSFRT 100 K, FRSENESZ
— TR TR ERM TR E, EEE 3 R, 45 RECEEIME[10].

3.2.2. HEEEUMRENE

ALK L LB 5:1)05E 3% pH, FHEEENE 5K & &, HERRIENL - 20
V£ 5E 34 FLT (Soil Organic Matter, SOM) & &, Pl K & A 2 133 4= & (Total Nitrogen, TN) & &,
FARAAS B0 € 11346 %% (Available Nitrogen, AN) & &, FHE S AL RL - SHELTLL BOEINE 1154
f#(Total Phosphorus, TP) & &, FH KRR ZEHIEHE - BRI/ 6 LV € 1 4384 25 % (Available Phosphorus,
AP)EE[11]s

3.3. BuiEabE
NORIE LI BHR AT S B, BRI e B 3 NER, SRECPIME, Bl “FIME £ v

Z7 WK IR; 1 Excel 2021 #4744 534 ; SR F 1BM SPSS Statistics 24 #3175 Z 0 M1+ £ H LI
AT R T AR s 5286 45 B 80 I 1 21 ) Origin 2024 3T .

4. BRE5 5
4.1. FEMEEEMFREMERNER

AFFIFAE G AT RV T, AR AT & TN AR MR R R R 2 R (p < 0.01), H
R FREERR, AFEFIE AT K 6 MERIEIRE AT REON 6.34%~11.92%. 45 RKY], AFEFE
AT ST ELE 5.39~6.06 mm 2 [A], AHZE 0.67 mm, HASFEIFEAT M 7K BN B35 72 R,
Forbr, SR EW A BAE ST K EEAR X R (6.06 mm),  #27% [dl AE S A7 (K AR /NS.39 mm); AN[A]
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PRSI AT SR 1 56 BELE 4.71~5.29 mm Z 18], A8 5% RN, 4 6.34%, Ui MR RN 22 R 800,
o, SR A LB A S T B E AR ORI 5.20 mm LA b, X TR TE KN E R AR,
K H A= T AN el (AT b1 9 FE MO AR AL, 2% S AN B3 s AN R R R AT & R 7 )R S AE 1.73~2.08
mm Z[f], FHZ 0.35 mm, KEEFEEIFELHEKQ2.08 mm), HAERFFEREXZ2.07 mm), &
B R B /N.73 mm), FAZTRISE LR TR RN, 2 M ERARE . AFEM AT
ST RLR B 4.10~551 g 28], WEHZE 141 g, FIEREEM T ERRER KRGS g), BR
bl (A S0~ KL B /N (4.10 @), Ui I PN PIIRAT: S0 1 2 18] ) 96 FE 5 T R ot B LA — e AH DG
AFIFEAE SR PR S N 1.06~1.23, B 1, HIRRIT AR S EE, BEIAS [F A5 2 15
WAE G HER B — @ M et ARFIREAE M7 KR AT 2.71~3.43 mm 28], & KAE -5 &/ME
FHZE 0.72 mm, L5 RGN, H11.92%, ULIZMRIERIRN 02 S50, Hdr, B fiH A
KIE LR, HPE R ZERARE . BAREO LA 1AL 2.

Table 2. Comparison of phenotypic traits of Zenia insignis seeds from different seed sources

% 2. FEMBETHTRIICRINER LR

rays=3 2 2E = AN =
i R IR i I (RN AR mrkmn MTRER
() () () ®
01 JEBiF 5.63+0.23FFCHL 490 £ 0.275FCHT 2,00 £ 0.11ABCPEF 4394 0.00'KIM 1,15 +£0.07ABP 2,83 +0.2361!
02 s 6.00+0.2848 5.29 +0.2948 1.86 + 0.136H0 4.87+0.00°°E  1.14+£0.075PE  3.24 +(.2148¢

03 il 5.55+0.397GH 521+ (.38ABCD 2.03+0.134BC 4,74 +(.18CPEFGH | (7 +0.07PE 2.74+0.21Y
04 FFdi  548+0.316H 4,96+ 0.30CPEFGHT 9 (3 4+ (,]0ABCD 5.00+0.00%¢  1.11+0.07°PF 2.71+0.15°
05 HJEif 5.69 + 0.21CPEFGH 508 £ (0.20ABCPEFG ] 88 +0.16"CHY 437 +0.03'M 1,12+ 0.058PF 3,05 + 0.26CPEFC
06 FEUIAT 5.64+0.365CH 4,90 + (.28EFCH! 1.88+£0.26M0HY 488 +£0.15PF 1,15+ 0.0848CP 3,07 + 0.62CPEFC
07 THLL 5.68 + 0.24CDEFGH 4.9 + (0 2DEFGHI 5 0 4+ (),]34BCDE 4 78 + 0. 18CPEF | 16+ 0.07ABD 2,82 +(.2]GH
08 HEM) 549+0336H 494+ (023CPEFGHL ] 90+ (,]9PEFGHI 432 £ 0. 11KIMN 111 +0.06°°F 2,91 £ 0.30FFGHU
09 i 5.74 £ 0.51BCPEFG 5,02 £ 0.67ABCPEFGH ] 86+ (0.199HY 4,55+ 0,03FGHUKL 118 +0.36*BC 3,11 = (.37BCPEF
10 &k 6.06+0214  5.09+(0.254BCDEFG ] 87 4 ]3HIK 4.93+£0.0750  1.19+0.0848¢  3.34+0.26"8
11 JEFEH 591+£03348P 512+ 0.4]14BCPEF 191 +(,17CPEFCHY 479 £ 0.06PFF 1,16 £0.114B¢ 3,12 + 0.31BCDEF
12 HAfdE 5.61 +0.378FCH! 4.75 +0.32H1 2.07+0.20%8 471 £0.05PPFCH 119+ 0.1048¢ 2,74 £0.33V
13 BYl 5.84+£0.514BPF 522+ (,6548C 1.73£0.17%  4.71 £0.02PFFCH 1,14 £ 0.185PE 343 +£(.56*
14 F )\l 5.81 + 0.38ABCDEF 4 84 + (),39FGHI 1.87£0.11F6H 445+ 0.02"KIM 121 +£0.124B 3,12+ 0.32BCDEF
15 EEE  546+£027"  5.18+0.36°BPE 1,90+ 0.13PFFGHI 423+ 0.20MN 1.06£0.11F 2,88+ 0.25FCH!
16 AR 5.55+0.3476H  486+0.34"CH 1,95+ (,22BCDEFGH 423 £ 0 20MN 1,15+ 0.114BCPE 2 87 + (.29FCHY
17 ZEHAT 5.92 +0.6348¢P 529+ 0.61B  1.95+(0.23BCDEFGHL 551 40174  1.12+0.078PF 3,06 + 0.32CDEFG
18 HAF-1 5.60 + 0.44FFGHT 4 89 + (. 36FFGH! 1.88£0.2176H 437 £0.19'KIM 1,15+ 0.104BCPE 3,01 + (.37CPEFGH
19 H°F-2 5.69 + 0.27CPEFGH 4 98 + (0.35CPEFGHT | 90 + (0,1 7PEFGHI 4 58 + (0,32FGHUK | 15+ (,]124BCPE 3,2 + (,29CPEFG
20 HRIE  5.95+0.4248C 503 £ 0.404BCPEFGH | 89 & (. 14FFGHI 488 +0.00°PF  1.19+0.15BC 3,16+ 0.33BCDF
21 FEHK 5.66+0.34PEFCGH 5,00 £ (0,35BCPEFGHT 1 89 4+ 0,19V 448 £0.01HKIM | 14+ 0.10BPE 3,15 +(.36BCPE
22 FRENT 5.79 £ 0.24BCPEF 4,94 £ (.27CPEFGHT 1 99 + (. 16ABCPEFG 4,77 + 0.00°PEFG 1,18+ 0.06"BC 2,93 + 0.22PEFGHY
23 [IE®E 5.44+£0.330 4.87 +0.48FCH 1,92+ (,19CPEFGHI 4 34 3 0 08KIMN  [,12.£0.078PF 2,87 + 0.367CHY
24 NPl 5.79 +0.33BCPEF 5,05 £+ 0.36ABCPEFGH 1 99 + (0. 16ABCPEF 4,67 + 0.00PEFGHT | 15+ 0.104BD 2,92 + .27EFGHY
25 Ha 5.57+£0.257H0 4,98 £ 0.44CPFFGHT | 89 £+ 0. 15FFGHY 430+ 0.00MN  1.13£0.10BPF 2,96 + 0.32PFFGH!
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=
26 KL 5.86+0.274BCPE 480 & 0.436H! 2.08 +£0.1548 4.76 + 0.00°PEFG 123 +0.134 2.83 +0.25610
27 hf-dE 5.46+0.18M 4.71 +0.33! 1.80 £0.13' 450+ 0.076HUKIM 116+ 0.10A¢  3.05 + 0.26CPEFS

28 BEJ5-1 5.80 + 0.42ABCDEF 511 4+ 0.33ABCDEF 1,99 4 (0, 12ABCPEFG 4 87+ 0.08PE  1.14 + 0.09BPE 2,93 + (.29PEFCHI
29 BJh-2 5.84+0.284BCPE 512 4+ (. 27ABCDEF 1,97 4 (0.12ABCPEFG 4,94 + 0.005P  1.14 + 0.07ABCPE 2,98 + (.28PEFCH!
30 b 5.39+0.22! 4.72+0.31! 1.96 + 0.12ABCPEFG 410+ 0.00N  1.15+0.074BPE 276 + 0.27"
31 FRIIAH 5.73 +£0.18CPEFG 5,14 + (0.28ABCDEF 1.81+0.11°% 4.63 + 0.095FGHI 1,12 + 0.08BCPE 318 + (.24BCD
32 FEAT 5.86+0.27ABCDE 5.32+0.34* 1.96 + (.21 ABCDEFG 5.16 +0.06° 1.10 + 0.06°PE  3.03 + 0.43CPEFG
CV/% 6.57 6.34 9.41 6.77 10.28 11.92
F{H 8.22 5.83 7.61 22.85 3.09 8.92

T RAPSIHRR ALY M + dRfEE” For, FBIEERH ARSI RN ER 5% (p<0.01), T,

@) #¥E =) B

@

19) iﬁSF-—Z (20)  FRE Q1) =BH 2 FEH @3) "EE (24) AEE

w . - < e e g
(25) HiTE (26) kHE Q7 g (28) BET3-1 (29) BETI-2 (30) ®&E (31) 2B (32) ##+

Figure 1. Comparison of external morphology of Zenia insignis seeds from different seed source regions

1. T EFRMESHFRIIMBRAS LS

4.2. FEMREERBPIBUERNER

AN [E) R AT AR T B R B R AR AR R 2 22 R (p < 0.01), 857 REUAE 8.82%~84.77% [, 135

T 6.08~8.61 ZI], J& T S9EMERSS0IE, 225 REUR/DN, N 8.82%, Vi M - R B L AE PR [H] 1)
ZEFRUN, Hod, HOAN O 88 pH B/, SR R TR SR 3 pH UK, A E] 8.20
ut,ﬂiﬁﬁﬂ%,?mﬂ\ﬁﬁﬁmiﬁpHME-ﬂ?imﬁﬁiﬁ%lm%q7m%2@,ﬂ$
WARE RS, RSN, WEE, EEd KFCEM KT KRS S ERCONEE, HERARE, LIEH
MU & AT 13.88~55.34 g/kg 2 IAl, ﬁtlﬂ, AR T5-2 B, WHZERARSE, LREAESENT
0.99~16.60 ghkg i), i, Hm bk, REHMFBLEE D, HEERARE; LIEHMAERSEE
71.75~564.90 mg/kg 2 (8], HA, RS, WEE. £/Ub. RILEPEAER S EHE; TEes
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HIE 0.25~3.15 g/kg 2 I8, Hrr, TR, KEd R/, EHOE S BT 069~46.50 mg/kg 2 [,
B RBEAR, H84.77%, Ui AR & BAEMIRIRI 2 Rk, Hdr, W g s, HAdE, 17
SRS, B R S R E AR E .

SHRAE R IR EHEE A IR o ba e, BT AR, REE. F/AUL. BEA, ZEA. FEN 6
AME G AR EE HA HUR S B, . TR, B JY-2. SR 4 ANRREAE GAR R A L
JRE B, AT AR LA AL S B Z A, HAR PR I VLR A B A R E
FREFAKF: NEREAGELBAEASTENCERE, bR 7ENFTERE LRSS 'EARZ
Gb, HARFEH HIE AR LR S BEATEEEREEKT: BRI LRLSEEARRZ, &
W -1, BRI 1TE M. ASEH 5 AR I8 S B = 4h, H AR e RS &1
BB RFEE KT AR R IFEHAT SRS Ok & R 2= R ROR, o, SR L, RE
i, BN EEAKTFEREEAKE, figd. skt BEE AR BE5-1. SR 6 ANMRPE

b R A T SRS, FLAR AR S E R S AL TR Z AR Z K. BARTEBLILAE 3.

Table 3. Comparison of physicochemical properties of root soil of Zenia insignis from different provenances

3. NEMIREZRBLIRBUMRIERLR

G5 KM

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

£ 5t

s

pH

8.32 +0.085¢
6.97+0.11"

MC
(%)

SOM
(g/kg)

6.82 £ 0.0119K 33,67+ 0.45H!
3.73 £ 0.04®%S  13.88 +0.72°

hrifgs 7.24 +0.0371 6.56 £ 0.01VKE 43.76 + 0.60"C

ARt
SRl
S|
THL

7.45 £ 0.01PEF
6.84 +0.03'KL
7.28 +0.0176H
6.41 £ 0.06M

8.23+£0.07°C  30.71 £0.16%

4.19+0.06"R 29.12 + 0.82'KL
13.09 £0.07¢ 48.83 £ 8.25PE
3.04+£0.015T  35.62+0.13"

Wi 7.25+0.02F61 447 £0.037Q  50.45 +0.225C

Ml N
oA
e i
HA
B
VAN
EEl
SESHN)
S
-1
-2
AL
®RMN
TR
ek

7.33 +0.02FFC
6.88 +0.07'KL
6.92+0.11K
6.08 = 0.01N
6.38 £ 0.04M
7.39 +0.195FC
6.82 + 0.08'KL
6.66 +0.03"
8.44 £ 0.00"8
7.38 +0.03FC
7.28 +0.02F6H
8.27+0.015¢
8.08 £0.10¢
8.20+0.015¢
7.14 £ 0,136

4.72+0.02°°  41.64+0.276
5.84 £ 0.06"MN 51.89 & 1.17ABC
1.30+£0.06Y  25.1+0.55"™
2.76 £0.04T 3574 +0.66"
9.93+1.07% 53.18+1.51*8
6.19 £ 0.09%MN 26,73 + 0.98KL
3.73 £0.05%S 21.66 + 0.98MN
4.38 +£0.047R 21.66 + 0.97™N
5.85+0.03"MN 27.01 + 0.26%-
7.18 £0.021 43,43 +1.75%C
7.3540.09" 4575 +0.705C
7.63 £ 1.44%1 46.12 + 0.65PEF
834+£0.017C 44.22+221F
5.60 & 0.09MNO 29,53 + .25
8.57+0.09" 17.05+0.39°°

ANHEH 7.07£0.021 6.45 £ 0.20VKM 32,42 £ 0.3510

TN
(g/kg)

4.43 +0.026H!
1.91 +£0.02N
6.22 +0.30PE
4.27+0.101"
3.16 £0.03%k
2.87 +£0.06'M
3.76 £0.02°
5.45+0.01F
4.79 +£0.14
5.92 +£0.03E
1.87 +£0.04N
3.77 £ 0.09
6.45+0.76P
3.34£0.05%
2.97 +£0.12KM
4.74 +£0.256
4.73 £ 0.086
5.31+0.24F
7.63 +£0.038
423 +£0.111
7.70 £0.118
4.60 = 0.106"
2.76 £0.03M
4.02 £0.04Y

AN
(mg/kg)

296.09 £ 0.02'
143.49 £ 0.98°
381.03 +0.40°
271.59 + 4.24%
216.64 +0.49"
43575 £2.478
310.09 + 1.001
301.70 £2.97Y
292.42 £ 0.25
345.62 +3.23F
129.84 +1.48°
296.08 £ 6.50’
441.07 £ 6.938
145.25 +£3.47°
175.92 £2.51N
294.68 £ 5.68'
314.99 + 1.014
328.30 £ 0.00¢
44555 £2.478
564.90 £2.974
445.17 + 8.898
376.56 + 4,920
192.96 £ 7.71M
291.89 £ 0.00’

TP
(mg/kg)

0.96 + 0.05CPEFG
0.61 =+ 0.02EFG
0.90 =+ 0.04CPEFG
0.64 = 0.01EFG
1.07 + 0.06BCPEFG
1.05 + 0.07BCPEFG
0.71 = 0.08PEF¢
1.35 £ 0.12BCPEF
1.75 £ 0.058¢P
1.18 + 0.0]BCPEFG
0.69 = 0.00PEF¢
1.08 + 0.0]1BCPEFG
1.94 £ 0.085C

AP
(mg/kg)

30.31 &+ 1.458
22.18+1.87¢
18.71 £ 1.05°
21.56 +1.26¢
7.39 £ 0.681Y
9.19 + 0.69¢H
7.66 £ 0.016HV
6.97 £ 0.361
9.94 +0.13¢
15.10 = 0.50F
6.48 £ 0.33%
1.20 + 0.04°
13.67 + 0.98FF
1.20 + 0.10BCPEFG 3 40 + 1.53MNO
1.39 + 0.40BCPPEF 3 39 4 () 75MNO
1.09 + 0.04BCPEFG 3 63 + (0 86LMNO
0.45 £ 0.02F¢ 7.11+£0.211
0.58 £0.02F6  8.13 + 0.4761
0.74 £ 0.12PFFG 8 66 + 0.206H!
0.56 £ 0.02F¢ 6.81 +£0.361
3.15+£2.064  5.84 +0.03'KM
0.67 £ 0.02P5F6 275 +£0.51NC
0.56 + 0.05F¢ 1.18 £0.25°
0.54+0.01F¢ 12.34 +0.78F
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LEkYe 5

gk
25 HiMdE 7.34+0.195FC 11.77+£0.16° 55.34+0.60" 16.6+0.44* 400.75+2.47° 1.34+0.10BCPEFG 46,50 +0.954
26 JKHHE 7.66+£0.16° 3.73+£0.04M®5 44.03+£0.18"F 2.89+0.03"M 226.56+£2.45% 0.25+0.01¢ 8210756
27 FA-H 6.71+0.37%F  4.73+£0.03°°  30.8+0.03"K 3.15+0.00%F 174.65+1.48N 1.69 + 0.02BPE  30.28 + 0.96®
28 MEJ3-1 7.56+0.10°F 5.40+0.02N°  35.13+0.87%  4.05+0.07" 266.35+4.455  2.07+0.03B 17.40 + 1.89P
29 BEJ3-2 8.61+£0.03% 1526+1.17° 13.64+029° 2.55+0.07M 114.10+8.90° 0.84+0.01PFFC 4,13 + 0.86KMN
30 #ZEE 6.90+0.109KL 17.78 £0.04* 50.17 £3.90P 6.79 £0.09¢ 357.66+2.97°% 0.80+0.00PFF¢  6.01 + 1.46'%-
31 R 8.22+0.045C¢ 6.33 +£0.22°KIM 1857+ 1.07N° 1.65+0.03N 150.84 +£9.40° 1.16 £ 0.05B°PFFG 1341 £0.26"F
32 K 8.08+£0.14C 3.52+0.02%T 544+£0.16° 0.99+0.02° 71.75+£247% 0.71 £0.00°FF¢  0.69 +0.10"
CV/% 8.82 53.4 37.8 62.33 39.13 57.33 84.77
F1H 116.39 276.09 159.82 798.85 1462.41 6.04 278.25
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Figure 2. Correlation between phenotypic traits and environmental factors of Zenia insignis seeds from different sources
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U], RS FRKESEE. AhiaE. KERS2MREE EA, 5K05%8 025 EMHK;
i B BRI R SR L A ) AR AR EAR G, BRI R E AR, EESKELLERE
FOMK; HARMMIRZ M BA — @ WA, EARE. ANRFELEMFRE RS Ak g
PR 739 — @ AR, (HARE. B TAEEM T EE Sk 2B A2, HaRAH
ARG S g3 R 7 2 A 55 1 IE AR DR EL S 55 (p < 0.05).
4.4. ERF O

T U BRI R AT SRR AR RS0, BT AN [E AR AT SR LI ERA R . AR
Rl F 04T 2 BRI 30T 45 DL 40 DURFIEAE R T 1 ARHE, PTHEEL 4 A E 0y, HoTikZ 5008 27.28%-
19.60%+ 16.48%- 12.53%, RFATTHRFIAF] 75.84%, #BiL 75% (i£: RFTTHRENIAR] 70%LL L), 8
PREUAIX 4 A3 il oy AT AR R A AL R 7. BB AR 71 75.84% 115 B,

Table 4. Principal component analysis of differences in phenotypic traits of Zenia insignis seeds

® 4. EMEEHTFREMERERNERD S

Tiete j o3
S PR/ X

PC1 PC2 PC3 PC4

pH/X; 0.774 0.362 0.187 0.200
MC/X> 0.742 0.284 0.350 —0.187
SOM/X;3 0.692 0.469 0.380 -0.093
TN/X; -0.608 0.587 -0.119 -0.119
AN/Xs -0.572 0.442 -0.072 0.501
TP/Xs 0.424 0.378 -0.317 0.361
AP/X; 0.263 —0.584 -0.261 0.334
b4/ x5 0.561 -0.577 0.337 -0.273
REZ/Xo -0.057 0.566 0.396 0.365
R/ X0 -0.396 -0.277 0.808 0.149
AT/ X 0.510 —0.132 —0.788 0.170
R X2 -0.177 —0.582 0.320 0.630
SEHH B/ X 0.454 -0.004 0.075 0.617
FEEAE 3.547 2.543 2.142 1.628
TUHRZE % 27.282 19.559 16.478 12.525
FERTTIRE% 27.282 46.842 63.319 75.844

H 4 A, IR 7 AU B R ) S TR EAE 4 AN T BT BB AT L R T
RIrH25, 55 1 F8rF pHy MC. SOM, HAF B &1L 0.69 UL L, $iidix 3 F 38384k K7 XA [
FIEAT G AR ZE R ECR; 28 2 M TN RS, HASEAEEIA 0.56 DL L, ZEmE
SRR EER R, 3 iR EE, S ik R 0.80 B L, TSR
RMVREZERR; 24 EROTPFEENATESHE, HERREREYEE 0.61 BLE, Z#m{E
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B 4

AT RN EZ R ke W, IR A SR R A, SR SRR AR 22 SR

HATBER M -
WREL 4 h BB T R e i s, A EHAMEE AT IRIR ZE R ML S5 0 5 0L
B AT

Y, =0.140.X, +0.241.X, + 0.367.X, +0.41 1.X, +0.394.X, —0.0303.X, +0.225.X,
+0.298.X, —0.210.X, +0.271.X,, —0.323X,, —0.094.X,, —0.304.X,,

Y, =—0.366.X, —0.003.X, +0.294X, +0.227.X, +0.178X, +0.355X, + 0.237.X,
~0.362.X, —0.174X, —0.08261X10+0.368 X 11— 0.362.X,, + 0.277.X

Y, =-0.179.X, +0.051.X, +0.259.X, +0.128 X, + 0.239.X, +0.270.X, —0.216 X,
+0.230.X, +0.552.X, —0.538.X,, —0.081.X,, +0.219.X,, —0.050.,,

Y, =0.262.X, +0.484.X, —0.073X, +0.157.X, —0.147.X, +0.286.X, +0.283.X,
—0.214X, +0.116.X, +0.133X,, —0.093.X,, +0.494.X, +0.393X

Y =27.282, +19.559Y, +16.478Y, +12.525Y,

K Vi Yoo Vi Ve ARHIEE, Y RZERT, Xis Xov oo v Xis AR X bR AL E . Bk 5T
S, 3 PR A R S b 2R R A (R R AT SR IR 0 52 A TSR], AR 2% 5 P20 (K HE 7 9
i > RN > BEE > @K > W2 > 0 > RN > RKXE > fofd > iy >
BEJ5-1 > ppfichl > $f°F-1 > RSt > fifod > fFd > ASHEE > FRgs > HE > FRAL >
FHT > JffA > KEE > gl > £)UL > RIE > BEE > TEd > B2 > Il >
T E R > BT, Ul BRI SE R R0 AR HAT A R B MR A s B K, R B AT SR R A AR 1
S /N

Table 5. Comprehensive score of different environmental factors on phenotypic traits of Zenia insignis seeds

5. FREMERFIEEMFREMREMPLE ST

5 KA ¢l 2 g Ys Y Her
01 yarelc! 0.76 0.69 —2.40 0.81 4.83 14
02 T -1.42 0.19 -2.73 -0.43 -85.39 30
03 b 1.10 1.49 —1.44 -0.08 34.42 9
04 E A 0.32 0.66 -2.26 0.29 -11.97 16
05 Sl -1.55 0.64 -0.11 -0.75 —40.98 24
06 FE DU 0.35 1.16 0.93 0.18 49.82 6
07 TR L -1.11 1.04 0.11 -1.33 -24.79 20
08 4 -0.27 1.33 0.85 -0.61 25.01 10
09 T T -0.59 1.40 0.64 -0.22 19.08 12
10 Ly AN 0.11 1.80 0.95 -0.46 48.10 7
11 e R -2.50 0.04 -0.29 -1.29 —88.36 31
12 Hhg -1.35 1.26 0.44 -1.53 —-24.10 19
13 L 0.71 2.79 1.42 0.25 100.47 3
14 T\ -1.76 0.20 -0.09 -0.24 —48.59 25
15 EEg -2.11 0.49 0.10 -0.77 -55.98 27
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16 A -1.43 0.74 0.34 -0.93 -30.59 22
17 eI 1.90 -3.01 -0.16 -1.46 -27.96 21
18 -1 227 -1.80 0.62 -1.68 15.90 13
19 -2 3.07 -121 1.12 -1.64 58.00 5

20 HRR T 3.43 -1.78 -0.20 -1.45 37.31 8

21 ERA 0.97 1.46 2.26 1.38 109.54 2

22 BN -0.08 -0.86 0.15 -0.18 -18.79 18
23 WA —1.46 -1.22 -0.01 0.00 —63.86 28
24 VAYZik —0.25 -0.22 -0.09 -0.23 -15.49 17
25 Him 5.69 1.63 —0.64 222 204.38 1

26 KEE 1.61 -1.97 -1.49 -1.01 -31.81 23
27 ETAy -1.66 1.38 -0.19 1.14 -7.15 15
28 B 75-1 -0.55 0.53 0.64 1.31 2231 11
29 Bz 75-2 -0.48 -0.99 —4.13 2.77 —65.82 29
30 2SI 0.93 —-1.11 3.28 2.56 89.77 4
31 By iyl -1.71 -2.92 1.40 2.12 —54.14 26
32 AT -2.92 -3.85 0.97 1.25 -123.33 32

4.5. BESHh

MR FI R IRAT SR T IR BPIR 22 5, W AT R T, GR L 3. HRREE RN 12.5
I, ADRE 32 AMEEAMERI Dy 4 SR S TR 12 DRI, 2R S-1. BeJ3-2. EEE. KR
RUNEEVIE: N b INAN i N Y TOA RN &= & S € b I (RN (2 (N A LV /RIS 8 | R SR T R L
o lp il N i NI =2 ¥ N = 2 Y1) I SN TN s S N = T AN N SIS = K7
ot EEE. P E R R IR 3 MR, 2RI AR R, S
IV ALHE 2 AR BRSSO FhE.

HY BRI, ARSE A R AR SR R R AR AR S, >R B[R — XN AE SR 1] AR 23 AN
(3, R E AN A XS A ARt mT DL 5y B[R — 2808, SRR oA B s e fse 1, R,
B FRIEE PR 0] LR TR th B AT B AR

5. i1ig
5.1. BEEAFHMEE R FREM R

RIAGETERE R B A AR T R I A TS FUT NG RHERS A 12] [13]. AR
PR R AL IR, S R B 5 BB 3L A4 R 46 SR [14] [15] A8 RIFRIR R A AMALEAS R SR 264
W RIVHEAF PIIMTIEAS, HRBZ B AT AL AR 5 &P A 2 DR A EAE I Z5 S [16] [17]. AHSCHEFL
SRR, TEMPE R R R, Pse R, EH AR, BARIERRAERE A R 1B /T,
SRR = A 5 2 A IE B AR 5, R AR AR R A 25 R —AR[18]-[20] AT SR TR E KA H S A R R
FRAMWENR R AN AR E 1), B A H BE A5 PR BT DR 06 AN R R AT SR R AU MR B A S g, (A
BRI AL e HAR BRI E R R [21].
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Figure 3. Cluster analysis of phenotypic traits of Zenia insignis seeds from different sources
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5.2. MERFHEEMFREMRHEIE

AW R T IR 52 40 SR IR R - R I A DR B L RIS R [22] o DROAAT B2 SR R AR YY), FLas e 2 ik
BHEZES, FUANFEMEAESFFRMERAZ R, o662 SR T2 RIE R, 28R 57040
WO DRSS N FI A AT 70 45 RARA[19] [20], SMRERIISE A Z 5101, MFERS TSR &, 18
WL AR SR TR AMR IR EE R b, pH. MC. SOM. TN. &KL, k. EXHEHRAED HIEZ
I BRI R o AN B 23100 T 9 AN FEFEAE GR TR EMR, RIS S 4 2 fUH
K, A FELE T Z ML AT TRl RN G 3SR E ARG, %45 5 A HE[24] I H S o 45 SR — 5

T A R, AR R B B R R[25], ELARANHIE ST AR AN [R5 AT TR - e 3
R AR RZER, S LR ST G RAER BE — B, EARE. ARER, —J
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I, AIRERAEEAN TR VIR RS €, E B 2R R AYIEH], AR5 28 L IRNL S8 1 1)
oM T, RGN A E I X IS Ak, BERER, MIEYE KK BRI RE R
UEAh, ARG AL SEB A, BAT BRI A RE 7, Bk, H3AL I ml REAS A& RS AL 2 A
TRAVEIRIRER

5.3. PRIESEMNMEEMTFREMERIF

BIMEG R & — R, EESAFAESRER, FTREEERARRAESRE. fNFFT TR,
JUVE IR SN O ADNANEIRRIRIE F A AL AL, JFARE R AT A A A R A T BORAEAR
fabs, KR UM E R SR A KA ES N A St R A S, ARAESHEZ AL
W (R B 5 [23 ] th A2 U, ASFRIAMIAE SR R BRI 22 57, TR 5 A R A SR RE S M AT L,
PR, WA G AL 73 BT [26] DNA SRS EOR 27155 B, XA R REAE S A 52547 ELA i, F
T AR IEA% R ZR A R R AR SR VR IR 22 57 (052, R8I RIS e R AR, 8 3
o 3 TS AR BIAS R AR AT SR T R SR 25 AL, TRIEOL R SR SR, ARG I g it — 2D
W

5.4. ALfRENTFESHESENMEEMHFREMECRAFRE

TSR FRE B 7 W e L X R A RIS A A, P AR R 1) N AL, SR g ST aE ) & 20 i
20 80 £EAX[28]. HEARGE, ARTOUIRPHPEE AR, TR IOK. B, IRAL, BefEASETRAEK
IR XK R RE R “ BT S ERAAL” MBI . |8 R AR SRR SR [20] Bt B R S, H
FERMA A BRELEDR AT, RIS A . R —BERA, X AT RES 51 Mol A b N ik & v
PESEARHIRF DIMSC. 78, AR, SN2 A8 XA ACE IR MR G, R T br
AR BOR, T AT REg9h 1 AN R DX B 22 S H R AR L R B A

Tl 2B 558 S o P RT A ST M B AT A R A 2 K VR B B AR [30] AT F R B A AR A A 3,
EHIEIE . ARREE. FRKESEMASZER TR SBOLM TR L. BTFURM, | PUEME
17 SRR ARIL 43 em, 1) VAR 16 SRR 19.9 em, IXF0ZE 52 AT RES PR + )5
B WL ET T REAR G

gi b, ARERIGIR D I T N 5 AR U FEVE T, AR AR T e B 2 e AR I
IS T AE BLEE B A5 . PRI, RORWE TR 45 & RIS IR 3 1R TARIC SR AR SR BOR[32], IR AT
GRS R AR B A AL L], [R5 T BRI b S Rl SR R B, AR AR B A
VRERI 5T KA PR BB 21K A

6. &it

MR B SEIG 25 R Ko it i, TS RIS

1) AP IEA L XA A AR A7 R B VIR A R 2 5 RS T IR S T R &
KIFHE MR Z LM, SRECERZF LM RS AR RE SR LML, SKIEHRENRE
FHMR, BEESKELENREE AR,

2) TIRHACKFVEA RN S AT REVEIR I SR A R o AR SR RIS T L 7
PUARSGHE, A DL AmAE 2 B IR PR AL A 7 b S e A R T R B MR A SR 3K

3) AERIEE P T R G A TR R B —E M AR SR TR SR R R R IR,
MR IVIR 5B R 7 B A — A, EARE.
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