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Composition Analysis of Leaf Extract of 4 Plants and Its Effect on
Seed Germination of Solanum pseudocapsicum

Zeng Hong, Xu Yongyan, Shao Linya, Wen Yonghui, Xia Xiaoli, Wang Qiong
(College of Landscape Architecture and Horticulture, Southwest Forestry University, Kunming Yunnan 650233, China)

Abstract: The allelopathy in real habitat was simulated, and the leaves of Solanum pseudocapsicum and 3
other toxic plants growing in the same habitat were selected as materials. The content and components of soluble
sugar in the extracts were determined by indoor Petri dish method, anthrone colorimetry and gas chromatography-
mass spectrometry(GC-MS). The effects of different concentrations of aqueous extracts of S. pseudocapsicum,
Hedera nepalensis, Cirsium maackii and Eupatorium odoratum leaves on seed germination indexes of S. pseudo-
capsicum were studied. The results show that different concentrations of 4 plant extracts had inhibitory effects on
the germination of S. pseudocapsicum seeds, and all the germination indexes of S. pseudocapsicum seeds were re-
duced. Extraction with 0.2 g/mL Hedera nepalensis var. si water has a maximum inhibitory effect of —20.52 on li-

quefaction sense, and the comprehensive germination rate, germination potential, germination index and vitality
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index were significantly different from those of the control group; the soluble sugar content of the four plant ex-
tracts of different concentrations increased with the increase of the extract concentration. The soluble sugar con-
tent of 0.2 g/ml Hedera nepalensis var. si aqueous extract was the highest, which was 1.53 + 0.02 mg/g. With the
increase of the soluble sugar content, the more obvious its inhibitory effect on seed germination was; the olefins
dominated by neophydiene are the dominant components of S. pseudocapsicum, and H. nepalensis, and the ol-
efins dominated by Darlene D are the dominant components of C. maackii, which accounted for 37.94%, 78.7%
and 52.94% respectively, and 5-isopropyl-4,6-dimethyl-3,6,8-nonatriene-2-ol was the dominant components of the
extract of E. odoratum that accounted for 63.28% of the all components. The inhibitory effect of the aqueous ex-
tracts of 4 toxic plants increased with the increase of concentration. The correlation analysis showed that soluble

sugar was the main factor to inhibit the seed germination of S. pseudocapsicum.

Key words: extract; allelopathy; soluble sugar; GC-MS
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> ( Ageratina adenophora ) & WX 4 Fi B 1Y
TRRBAE R, RERFIIF TR SR R R, A
[R] e B ) B AE B ( Oxytropis ochrocephala ) /K12
PR T FEFEPE N B ( Elymus nutans ) 55 3 FiAEY)
SR B 27 B 300 2 R BRI IR Y, ANE S
( Oxytropis glabra ) XF—SLH | & FIEE 200
T 7 2% 28 AU K3 R )R B i il AE S, 30
H ¥ ( Astragalus strictus ) 7K 32 W % 3 A
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Horp XM WG T H A R AL KSR M 12 FhA
BEAT W) A A R BB AE S ( Oxytropis ochro-
cephala ) FRIH B AL IERAE R, WNREW: A REAE
PRI A I BT B B 7], H HAs

RN HUR FH ) B R
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JRZEAHGNEAR, SWATE, TFIA 2019 4F
ZEAIRAR YR A HATE P A S
PRIGAF ST LA UG 3210 el oA 2 B0 4k
29703 0 TR = L 7/ b B 11 )i U4 B = 25 I SN
T A7 B FE 90 0T S 30 A2 b 17 & 1) 1 R s F 9 41
A W, ARSI E SRR T B4 A
H L OB BAPE A [R]— AR 555 AR iy HoAt 3 AP Ay
BEAE I RO pRE, RIS NI, R A [
W R B . AL ( Eupatorium odoratum ) |
W ( Cirsium maackii ) FV'H FH#E ( Hedera nepale-
nsis ) K= B WO BB AR Bl 0 B R R E (R EF
R ORIFFEEL ) PRI FE 1T L AT
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Mrifh e 4 FhA s AE Y LA 53, S 4T b
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1.1 SEIEH

R I AR A A R, RHLEL . H R
. BT R R H PSR ML RS T] (25°3'47N,
102°4527" E ) [l
1.2 XWHE
1.2.1 4 7 F FH et K KZ R R &

¥ 4R BEE Y M R0 & T 80 C HEFE N
HE¥E 24 h KRR, 3T 60 B T AE RS T o HERRFR
B4 R oK 10 g BT =M, 5lim
A 500 mL 4 7KEEDGIRAE 72 h, ik, EASHAEIR
PEW 2 50 mL, 43 O EIAR . AL | B
WA AR 0.5, 075, 1. 5mL N4k E
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% 25mL. RBP4 R BEAE Y M 7 iR SR WOHR FE 43
A2 0.02, 0.03. 0.04, 0.2 g/mL.
1.2.2 &t

Pk e AR 05 ) IR A -, 7EE R TR
6 ho Hf 2 2 & IR ACEE 742 5 om 1Y 3% 37 1L
Hr, SR MA K A PR IR AW 5 mL, AR S
IR, R AL 30 KA, R
3, G 90 KifhF, [FETLAZRIK X e, E
FAEREE AN (25+1) °CHPgE. B RWER
TWIRNEN, FHR AR (GP). KEHH (GE).
R (GL) . W 6% (VD) FbIRER G 3L
NiHEEL (SEL) FH Lk mi 5 /P RN,
ENES SR [20] ~ 211 T, AR
(1) ~ (4) i35,
14 AR T R 2

KEEER = TR IEET x 100% (D
s, SAMBERFYFIORIY

R = T X 100% 2

K=Y o (3

i IH = B IR cS )

K. G NS e R, D, WARLH A ZF K
B, SHMEE,; EEGEA RV HEE (SEL) J&5¢
B I H AN A B M, B R R R AR
L SUEN R EIERT, xR 0.
1.3 IEHRiNZE
1.3.1 TS En g

Z: M8 Lin %% Jr il g 4 PR 3 0 0T 7
PERE S
1.3.2 et B R Z IR T R 2

3 EL 4 B K IR 4 100 mL, fInASE
KR CHEZEE, B 1 uL 25 BOR AL, HEAT
GC-MS 7 #r. GC-MS 43 #r & . 1) KA g
Z 34 . SH-Rts—5MS (30 m x 250 pm x 0.25
um); FHEBEF PG 60 °C, DL 2 C/min B9
BOETFE 180 °C {44F 10 min, L) 2 °C/min B9
RIFE 200 °C 4FF 5 min, #RJ5LL 10 °C/min (1) 3%
FIFZ 230 °C £ 10 min, FLL 5 °C/min B3 %K
TF 2 280 C {45 2 min, #RJ5 LA 10 °C/min Y38 R
4% 300 °C & FF 2 min; AN EA, AW R
4 1 mL/min, JRACERE 300 °C, #EFEEM 1.0 pL
ANorife 2) B4 HE X Bl BT REE
69.9 eV; B FIRIEE N 230 °C; &5 HL A 34.6
HA; HL AR B HL TR 1624 Vi 6l BV
(m/z) 10~ 701 amu, i iF NIST2008 i [&] 4 e Joit
ORI e M, R TARRRY) & &

14 HELE

B2 Excel 2019 405, H SPSS23.0 47
ARSI, 228 Origin 2021 i1 SIMCA-P 14.1
A TE

2 FHRESH

2.1 AEEPHEKRRESERBSFH
2.1.1 READ T R KEZFR TS E 5
R 1Rl IMRARE . R . SRR
AR HRE T R B R W T CK (P<0.05),
BEE 4 FhRE P i IR B W R 1Y) T v AT s AR
TEAWE M, HI¥YTERIERIKE R 0.2 g/mL B}
iNEe A, MCETIEIRE | W R . EF &l RALET
BTSN (1.35+40.03), (1.53+0.02).,
(1.22+0.02), (1.27+£0.02) mg/g.

x1 TEEYUHAEKERERATAIEESE

Table 1 Soluble sugar content in aqueous extract of
different plant leaves
S W (gmL™) AP 2/ (mg-g ™)
CK 0.00 0.01£0.01¢
i 0.02 0.43 +0.03°
0.03 0.48 + 0.06°
0.04 0.59 + 0.05"
0.20 1.35+0.03°
WA 0.02 0.68 + 0.02°
0.03 0.74 +£0.02°
0.04 0.79 £ 0.01°
0.20 1.53 +0.02°
g 0.02 0.08 £ 0.02¢
0.03 0.14 +0.02°
0.04 0.22 +0.04°
0.20 1.22 +0.02*
TKALRE 0.02 0.32 +£0.02°
0.03 0.39+0.01°
0.04 0.45 +0.02°
0.20 1.27 +0.02°

TE: ARVNGFRERZRRE (P<0.05),

212 RERBREZHSH

208, 4F Y R KRR T R
WA BRI . MEMEEAEY, BEYRZE
KGR 2. W KR SR 4 e 1
RFEEY, U ERIE (3794%) . Bk
(2657%) . BEZE (2644%). M2 ( 0.83%) .
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M (0.61% ) FHAMZED T (7.61%); W F (54.06% ). M2 (23.56%). B (18.93%) .
KERB PRGN 7MY, WiEmER X (345%); CHLF KRR %E H 10 F
(823%). WK (13.91%). BI&EE (3.79%);  Wha, WHEEEE (63.28%). MMEEK (20.24%).
P& KR RS e 12 R, AERE IR B (8.82%). RIS (6.99% ). BEZE (0.67% ).

®2 4 MEWKERRBEIRS S

Table 2 Composition analysis of aqueous extracts of 4 plants leaves

P AeaZo R E]/min EY W% WEEY%  EE% LR %
1 LSS 5.279 2 — 4.60 — —
2 5.631 PAriElE — 2.15 — —
3 11.385 ST HM — 3.24 — —
4 11.455 R oI — 2.02 — —
5 11.499 p-r] B — 2.97 — —
6 11.617 SR B-4 G — 531 — —
7 12.045 W5k — 2.14 — _
8 12.158 K4 U D — 15.64 — —
9 12.283 oWl — 322 — —
10 12.398 AR EiT — 3.51 — —
11 14.509 AN — 1.69 — —
12 19.610 J22-3,7,11,15-PU F oS fe-2- 4 0.67 — — —
13 57.14 (B) -3,7,11,15-PUHI B 75 -2 — — 13.29 —
14 57.532 Ge [ -y 37.27 35.61 40.77 18.02
15 61.940 o—FAAR NG — — — 222
16 [ES 13.881 (E) 2~ Du i 1.30 — — —
17 16.422 FARE 0.52 — — —
18 46.391 EL/ I — — — 2.22
19 50.137 2-FAREARAR Hm 2.90 — 7.25 —

20 51.685 AR B — — 3.43 —
21 58.70 S-S HE-4,6- 1 HE-3,6,8— T =42 — — — 61.06
22 74.93 ik 21.85 — 8.25 —
23 e 9.434 LRI il — 2.97 — —
24 11.780 12,15/ \ Bk bR FR — 3.59 — —
25 11.977 S T TREEAENE — 1.57 — —
26 12.646 6,6- " HIEXGA[3. 1. 11 BE2 23 ) HIERRAR 2155 — 5.78 — —
27 40.376 VN i — — — 1.69
28 58.305 SRR R 5 TR — — 2.15 —
29 60.876 KEARE N — — 1.00 —
30 62.036 FHER H R — — 0.96 —
31 65.498 SRR TE N R — — 12.28 5.30
32 74.007 VBRI HH i 11.70 — 5.72 —
33 75.409 FERCRIRH R 14.74 — — —
34 95.467 R R g — — 1.45 —

35 [IEES 49.572 T YRR — — — 3.25
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75 LA AR ER I ] /min L&y P/ % B E% WET/% CHLE%
36 58.808  3,5,6,7,8,8a—7NE4,8a-_HIH-6- (I-HIEELMHEE) 2 (1H) —Z5H — — 471
37 59.084 (+)-EHIBA TR B — — — 0.86
38 25 51.06 T 0.61 — 3.45 —
39 51.066 (AN — — — 0.67
40 S 8.042 AR 0.83 — — —
41 PR 11.345 LR — 3.79 — —
2 Hipt 6.335 3-Z H-5-H Sk g 7.17 — — —
43 8.394 2,3- " ERIF IR 0.44 — _ _
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Fig. 1 TIC chromatogram of aqueous extracts of 4 plants leaves
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ot , oI ®3 AEEYKERBEEEVRHRITTEHE
3L " gﬂﬂm& Table 3 Cumulative contribution rate of main substances in

N N )
2 r ~ . N, . aqueous extracts of different plants leaves
1L / . KA A
x . W WIAREAE {5
- FHIE(E TR/ % R BT %
1 2.49 62.19 62.19
2 0.94 23.45 85.64
3 0.37 9.35 95.00

-6 -5 4 -3 -2 -1 0 1 2
1]
B2 4FEPK2IREPCABIE

Fig. 2 PCA scores of aqueous extracts of 4 plants leaves
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Fig. 3 Load diagram of main substances in

aqueous extracts of 4 plants leaves

22 AEEYKERBEHMEFHFHEELINES

EAnE
2.2.1  RFEI MR IZ IR AT AR F 85 K60 %

H 2 4 A1, 4 R ALY M A KR 06T SR
PEFR T ZEFE AR B 0 /R 22 5% 8. 3% (P<0.05),
H R 12 P B B TR, LAl 5 R 3 R i
ROV . 5 CK AR, ANFEWE ML . & &
i . BRI ROML R K R P A S MR o 1 K 2
T BIEAR T 12.23% ~ 80%. 36.67% ~ 91.12%.
11.11% ~ 87.78%. 14.45% ~ 87.78%; & ##/3 5
BT 30% ~ 63.34% . 53.34% ~ 63.34% ., 23.34% ~
62.23%. 38.89% ~ 63.34%, [RII} % 245 B AE T
TR R PRRAL S

T[] — e BE IR SR MR AL BER L 4 FhoA 42 T 3 540
PRFR T B 40 ) k0 22 57 B 2 (P<0.05) . fEIR$E
W EH 0.03, 0.04 g/mL Z50F T o HANHI 5 K
IIN Ry H A R > T i > IEAR S RHL B FEIR R VRO
FER 0.02 g/mL B, A58 BN R w6
MUEES IS P 6], FEIR RO T 0.2 g/mL A,
A ) 558 B R /IN A R > RO R =T > T A

R4 AEAEXHEE TR B R0

Table 4 Effects of different treatments on seed germination of S. pseudocapsicum

Kby HefE/(g-mL ™) K% KR % KR MEPAE R
CK 0.00 95.56 + 1.56° 64.45 + 3.85° 4222 +0.91° 104.58 + 0.98"
T 0.02 83.33 +3.85" 34.45 £2.22° 32.91 +0.36 63.72£0.18*
0.03 75.56 +2.94° 34.45+1.11° 22.19 +0.34° 37.20 + 0.39°
0.04 71.10 + 6.18° 30.00 + 1.92% 17.00 £ 0.40° 25.12 £0.22¢
0.20 15.56 £2.94¢ Li1+£1.11¢ 227+0.19¢ 3.81+£0.16"
AR 0.02 58.89 £ 1.11° 11.11 £2.22¢ 16.25 +0.15° 32.99 +0.08°
0.03 51.11 +4.44° 11.11 +1.92¢ 7.47 £0.17° 13.64 +0.14°
0.04 46.67 + 5.09° 8.89 +2.22¢ 5.48 +0.10° 8.80 + 0.31¢
0.20 444+ 1.11° 1111114 0.94+0.10¢ 2.11+0.12¢
Lisig 1] 0.02 84.45 £2.20" 41.11+222° 28.87 + 3.45° 77.68 £0.33"
0.03 7222 +£1.11° 37.78 £ 1.11° 21.34 +£0.98" 4720 +0.21°
0.04 60.00 % 1.92™ 32.22 +£32.22° 10.88 + 0.80° 20.64 + 0.53°
0.20 7.78 +£2.94° 222+1.11¢ 3.19+0.23¢ 428+0.18¢
TRHLE 0.02 81.11 +2.94° 2556+ 1.11° 22.06 + 0.87° 48.12 +£0.53°
0.03 82.22 £ 1.11° 24.44+1.11° 18.28 £0.27° 38.90 = 0.25°
0.04 75.55+2.22° 18.89+1.11° 12.45+027° 22.90 + 0.08°
0.20 7.78 £ 1.11° L11+1.11¢ 3.46 +0.15¢ 412+031¢

I ARNGFEFRR 253 0% (P<0.05),
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H 3R STATAL, 4 F A R KR B W
WIPERD W & WA IR AL N P55k ( SED) 2 5 W 2%
( P<0.05), H P52 52 W ik B 10 v LAk gk
RN FEEC (A 1 2 B E e (P<0.05). ik
JE2 0.02 o/mLAY M BAAEE | ke . BPE A RALEL
TR BN I A D 10 25 G AR BN F8 L T
Ay 9h 014, 0.62. 0.13 Fl 0.16; % &N 0.03,
0.04. 0.2 g/mL R | B FHE . B & AL
FK B4R W R I B A Rl B9 —SEL 43 Sl i
0.02 g/mL B} Y 1.86, 2.43, 36.71 1%, 1.40, 1.69
13310 4%, 2.46. 4.54 F186.77 %5, 1.13. 1.63,
70.5 f% .

x5 AEEIKEZREX ML FHENLBRER
Table 5 Allelopathic effects of different plants aqueous

extracts on S. pseudocapsicum seed germination

W/ (g-mL ") e A P ] AL
0.00 0.00° 0.00° 0.00° 0.00°
0.02 —0.14° -0.62° -0.13* -0.16
0.03 -0.26° -0.87° -0.32° -0.18°
0.04 -0.34° -1.05° -0.59" -0.26
0.20 —5.14° —20.52¢ -11.28¢ -11.28¢

I ARNGFRRR 257 (P<0.05).

R R AL KIRZ B R FE T 3 R A5 ARy AR %
AT

HiZE 6 AIAT, SMRSSIARE . HP &AL RALROK IR 4R
RO JEE 5 SR e 28 A ] I P 5 e SR A
PEGUAHOE (P<0.01), 7 K IR 32 vk 32 55 3
BRI T 10 2 AN R P P e A S U O
( P<0.05), S8 P52 o B2 ] /K 352 418 88 v J52 -5 S )
BP9 K 2R R B A (P<0.05), W HF
R AL R AT 1 -5 SRR b 1 114 A 2 A G
PEIFAN K o 4 FIAE W) /KR 4R W vk 5 5 SR A Ao
BRI R G REIE Y G PS E¥ T E
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Table 6 Correlation analysis between the concentration of

2.2.3

different plant extracts, soluble sugar content and

germination of S. pseudocapsicum seeds

MY RZER RIS RZFREC ARSI S

MWL -0.99" -0.88"  —0.87 -0.75 0.96"
WHMBE 090"  —0.54 —0.62 -0.56 0.90"
PH] —0.98™ -0.92"  -0.79 -0.76 0.99™
KHLE -0.99"  —0.75 -0.76 -0.72 0.98"

0 "FREBEHE (P<0.05), “ERBREBEHRE (P<0.01),
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ZEREA R, B (Artemisia frigida )
RIBBATEILETE ( Medicago sativa ) B R %Rl
REFFHERAT MR, O BB E R AL WO T
FEM BB I R AR 50 R AR
WA SR 2R 22 | /N K& ( Conyza Canadensis )
RHLFEFIARZG ( Tithonia diversifolia ) W /K= 2
WX A MR ( Cynodon dactylon ) Tl -7 % 35 H
SR 1B O AN B = N 3 I O N O R e
R R BE 4 FhiE 1035 32 00 IR b 5 1)
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WA Y A ar i s B BE IR i, AR AR
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5T A BLBE A 2 SR W rh AT PR S i, S
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2 4 PR KR WA ot RS o 1 Wi R Y
K, FIBESE f T A — v T e o ) 5 1
AE T 2 AR W i & it RE B 25K, 2o v MR R A
S22 FEAR T &2 88

164 2R 1k e SR AR S ) S5 LT #0524 A 1Y
DA, — M TR, G5B RET,
ARV, 4 A EEY TR KRR SR
ALY T, K frfE R, Mg . ¥ F
T 0 Y A 92 4 VAR ) B0 M R 2 A 5 R M)
F, HABGG YRR S, M CHLE R PR 1Y 2
Iy RS SENPEY BT, BT R B VR B R
AR BB B G ( Desmodium heterocarpon ) %
0 R 3 B IR Y, TROLE A sk
MHVE R 2 55 TN H—4,6-— 1 3£-3,6,8-
T = 2T 5 ) N 2 i L v ANTE A . H AL
A TR LA B LAY B2 G AR T 45 2R,
Z P Ay o 1a) B AR 1 o [ 08 7 =L AR R PILAR
S A
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