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Abstract: To study the effects of different shading treatments on the agronomic traits and chemical
component contents and explore the suitable light conditions for the yield and quality of the Isodon
lophanthoides var. graciliflorus (Benth.) H. Hara, and provide a scientific basis for the standardized
planting techniques of I. lophanthoides var. graciliflorus. Taking the seedlings of the seeds of
L lophanthoides var. graciliflorus as materials, 4 treatments of 100% (CK), 50% (T1), 35% (T2),
and 20% (T3) full light were set up. The plant height, stem diameter and the number of main stem
segments were measured during the medicinal adult plant stage. The contents of the 3 total components
were determined by ultraviolet-visible spectrophotometry. The contents of 4 active components were
determined by ultra-performance liquid chromatography, and a comprehensive evaluation was
conducted through correlation analysis and entropy weight method. The results show that train T1 had
the largest height, which was 54.74 cm, and there was a significant difference from the control group.
The stem diameter of the control group was the largest, at 9.23 mm, which was significantly different
from that of T3, but there was no significant difference from T1 and T2. There was no significant
difference in the number of main stem nodes in each treatment. With the increase of shading degree,
the proportion of leaf dry matter content gradually increases, the proportion of roots dry matter content
gradually decreases, and the root-crown ratio gradually decreases. The leaf length, leaf width, leaf
area, leaf dry matter content and SPAD value all gradually increase with the increase of shading
degree. The contents of each total component and active component showed different variation patterns
with the increase of light intensity. The content of total flavonoids gradually increased, while the
contents of total phenolic acid, caffeic acid and rosmarinic acid gradually decreased. However, there
was no significant difference in the contents of total diterpenoids, charfortin and quercetin in each
treatment. The comprehensive score results of agronomic traits of each treatment obtained by the
entropy weight method were T1>CK>T2>T3, and the comprehensive score results of chemical
composition were CK>T1>T2>T3. Based on a comprehensive analysis of the agronomic traits and
quality indicators, the comprehensive evaluation of agronomic traits at 50% light intensity is the best,
and the comprehensive evaluation of chemical components under full light is the best. Therefore, it is
suggested that in field production, 50% shading treatment should be carried out before sealing, and
full light treatment should be carried out during the vigorous growth period after sealing.
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Table 1 ~ Stem phenotypic characters under different
light conditions of 1. lophanthoides var. graciliflorus
fib R /cm 25 /mm FEEATEL
CK 46.94+3. 10a 9.23+1.47a 16+1. 02a
T1 54.74+2. 85b 7.74+0. 56a 18+0. 75a
T2 53.36+2. 46b 7.43+0. 30a 19+1. 83a
T3 52.54+4. 74b 5.30+1.23b 18+1. 79a

1) [A—FIA R/ NG FHE R 22 57 .3 (P<0.05) .
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Fig. 1 Growth status of plants under different shading treatments during adult plant stage
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Fig. 2 Morphological characteristics of leaves under

different lighting conditions
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Table 2 Leaf Phenotypic characters under different light conditions of 1. lophanthoides var. graciliflorus
Qb PR K /em -9 /em K BE L I 1 B /em? rEiEeg A/ (em®g!) SPADH
CK 11.25+0. 66a  4.29+0.20a 2. 65+0.19a 24.34+1.04a 0. 105£0.01a 232.05+9. 65a 31.63+2.93a
T1 11.73£0. 51ab 4. 86+0.27b  2.42+0.06b  30.59+3.25b 0. 114+0.01a 268. 28+8. 09b 34.65+1. 19b
T2  12.32+1.20bc  5.21+0.53b 2.37+0.08b 33.31+5.48b 0. 121+0. 02a 275. 71+£8. 74b 36. 57+2. 95bc
T3 13.09+1. 15¢  5.87+0.51c  2.23£0. 10c  39.80+6.71c 0. 140=0. 03b 284. 52+7. 69¢ 37.27+2.31c¢

1) [f] AR /NG R 378 22 53 .35 (P<0. 05) .

3 AFDERGAME P AR AR TRV (x £5,n=5)

Table 3 The dry biomass of each part of the plant under different light conditions of 1. lophanthoides var. graciliflorus

ThtE/g T /%
ab RO L%
- B R Mo bdRoy  RERRUR It E R Mo bR

CK 6. 95+ 5. 71+ 4.98+ 12. 67+ 17. 64+ 39.2+ 32,6+ 27.8+ 72.2+ 39. 0+
1.41a 0. 86a 1.30a 2.07a 2. 88a 5.45a  4.39a 4.44a 4.44a 8.43a
7.42+ 6.26+ 2.69+ 13. 67+ 16. 36+ 45.0+  38.4+  16.6% 83. 4+ 19. 8+
B 0.95a 0.47a 0. 18b 1.42a 1. 16ab 3.00b 2.41a  2.07b 2.07b 3.11b
. 6. 28+ 5. 15+ 2.26+ 11.43+ 13. 69+ 46.0+ 37.6+  16.6+ 83. 4+ 20. 0+
0. 99ab 1.18a 0. 65bc 2. 14ab 2.31b 3.16b  6.43a  3.85b 3.85b 5.79b
- 4.99+ 3.70+ 1.31+ 8. 72+ 10. 00+ 49.6+  37.0+ 13.6% 83. 4+ 15. 6+
1.41b 1.07b 0.25¢ 2.68b 2. 66¢ 6.39b  5.34a  2.88b 7. 50b 3.29

1) B R RING R 46725 5 5.5 (P<0. 05) .
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Fig. 3 Contents of total diterpenoids, total flavones and total

phenolic acids of 1. lophanthoides var. graciliflorus
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Fig. 4 UPLC chromatograms of blank control,

mixed control and test products
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Fig. 6 Correlation coefficient between characters under different light conditions of 1. lophanthoides var. graciliflorus
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Table 4 Correlation analysis between

shading degree and each trait
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o1 AE B RN m AR AR, 255 VRS AL CK>T1>
T2>T3. HTIBGERPEN 458, 50% B 55 A F
FA AR B R T 4 BN Rk AR
R =P FLER

5 AR B B
Table 5 Information entropy and weight of phenotypic traits
EEL2N E, w,
MR 0.943 0.104
=M 0. 944 0. 102
i AR 0. 894 0.192
SPAD 0. 969 0. 055
it i 0. 944 0.101
ES i 0. 948 0. 093
M b &R 5T B 0. 953 0. 085
i L 0.915 0.154
el 0.936 0.115
31w’

R e (B SR BRI O S R S U BT
Mo A3 T B R TR AR I 38 7 25
e T O S5 RE A i ' e i B IV HCAR B 3 A
MBI RS 2o 78 T M DX B B 1 2R
M A Tz SEARA MDA DA 2% Ml A AN W4
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K6 AEMIME B B AE
Table 6 Entropy and weight of chemical

composition information

Bzt E, W,
B 0.919 0.158
S BT 0. 943 0.112
SR 0.912 0.171
WHERR 0. 927 0.141

O 0.943 0.110
LR 0. 892 0.210
kB R 0.950 0.097

KT RN S0 LA (n=5)
Table 7 Average composite score and

ranking of phenotypic traits

Ak 2 Liisay HEr
CK 0.443 4
T1 0. 554 1
T2 0. 508 2
T3 0.451 3

#8 MRG0 MAET (n=5)
Table 8 Average composite score and

ranking of chemical components

Ak LRty HEF
CK 0. 644 1
T1 0. 364 2
T2 0. 340 3
T3 0.338 4

K AP VG Bl (Miskin et al.,2019) , J6AR KFAAEMNR T .
TR 5 T 1 SRR A ELAT R A AR 5 ] i
PEGF LR A (ZE§#45, 2013 KR FH T 845, 2022;
WA, 2023) , 4l B A AL B AR R (R
45,2022) 0 PR AT IIOE AT & PR SRR AR GEE R
5 70% ~ 90% ) FYGAR AT (EE S % 60% ~ 80% )
FAE A 21 46 2538 10 AR KR B IR DL 0 e S
MR GHE YRR 30% ~ 50% ) AR FH B (Gt T 94 a6
R 50% ~ 60% ) , BRI AR 3 i AR AR R
P2z, L H B SR fE H BRI S ST,
ARSI BEE 50% .35% . 20% [ RESR B, DLER R 4T
A RS O A

AN [ A 9 %o G AR A 1183 I Pk 25 S 4 K, BB
2 AW I A K AE BT P, R E 2 HIRT
K G5z A i B AN RS (RS L 1987 8

CTERAE,2021) , WFSE & B IR 45 X 45 48 B A5 %
AR & B R B B i 2 S 1 AR A 3
IS =E RSN Y Sl Y SRV S
W a3, 70 BR B B O 20% o 2200 38 /N T HiA 3
ANAL PR 3 WA 1 ik B T AR B T RE 4 B 2R
SIS BRI AR (2014) BT & P BE % O BE 3R
JEE DR, Je MR AR 25 TRl 2 Bl 22 0 s, 5 AR SRR 1Y
SR MBI v AR, TR,
M Rl AT AR BLOP B JE |, R B A 0 AR BUIR SR (6
MaRE SR L e B TR T SR,
MEBEFEZHHEIY . SARDCIE ST AR
A% A MR A B AL T T 434 & B, 3 I 1 A B
Mo AT S R T e R 44 b
TR T L TE R 2 R, Ul TR A
ARy R B IN . BUA A TR 2 B (R
WA, 2020 PRI 45,2022 ;  F 345, 2023) , Fil
5 0 T FE B B, A S e AR AN IE 2 WD AR B
A= i 43 C S I ) 4 ¢ v LB %) A ) o 3 T )
R, B AR RRER S0 X b AR 4 A 3R
Kl RAERK LR BT K. ARG 50% Fl 35%
I EF A6 25 SR Rk v LR M - 38 0 1 A ) 1
Ab AR KT, I HE 5 X6 T 46 5 S8 10 245 R
I BRSO B A 2R R PR B, K 50%
I 35% LR E B HA M EFER LR AT ULA
FIFAEAR L L3R A s R R

AN [F) 3 T3 Ab 3T 1 A A A% S T A T B AR
AR T MR AN S8 25, o A A RO T 1R e AR b R e A
R, o R R i B O R R R i —
W RS BFFT ST, Ol R i o 8 ) 5 i ) 5
M) AN 2 T3 B 2R OC R TR AFAE — A dRcid b
5, AR HAF (2002) & AR A M 5 7E 42% 4858
T EVEE R i A, R AT (2009) & B B 4 i
T 76.19% B3 BV & s, R/ Fiz
I A, R & AR S PR, SAR LI R A R A
JT 25 5, DN BT 5 ) AR T RETE 20%~35%
Z ) /N T 20%, A% 5 50 30 B A R 1 B AN 8 58
4, 0] BE K BB I 75 30 A BN 1 A R ol
Je 252 R L2388 S T A R 4 2% I B 2R A ARl R AR
fF. BEEALS WY RN B A 2R E R
SHAEFIEE, A MM Bz ZFEREEH R 15
), G S BRI I i 2 R R A A, X
AT A R A A AR S R A T AR R AR
JEE G AR T TR 2 5 ) A RS B A A Y
YEF o HH G & B (8 SCHESE |, 20065 BR 75 45
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ARKE, A AFEDCRAAEXTEEE RS K T A A Y B A 5 9

2013; 5 W45, 2023 ) , B Y SF- 35 T B g 42 1
254 S AL 2R, R B R T i B 2 A ik AR
FFORE G G PR AR TR T A B B R T, AT K
HEgh T HE 2 B A SRR R T DAAR S5
T I I o 0 R R I B T o, T R R
T R RE B 0 25 57 AR ORI RE A, B
T S 18 P 05 2 B R ), D S R ) 5 i
FETEZE 5 o BRILZ Ab , HoAh R85 K2R AN 28 Ah 4R 53
1 CO? Y B 3 B 55 DA K 4 2l i A 45 1. 7T L AR
PR E IS G YR G R . X BB IR 5T N 2 0T AR i
SR ) 1 AR R A 2R I B 2R A A
P& AL

AR S50 S T R 1 e Y R 1 AR A v
/b 1T L (2020) 76 3 28 S5 A 1 R 7 305 Y
T3 82.6% Hif 1% et e , Ji B A S P R I e
TR, BT ARG IR B BRI A R T R R R
ik A5 (2023) FERIF SR A7 2 50 v R, 3 43l 2%
B AE X B AR AR RGBT S AN K . AR S g
20% B GR JBEA FI T2F AR 7 4558 RV BE IR B o i R
2 R T AR 28 B R Lo R 2

ST AL AR ) IS B SIS R B 1R 2
P EA F 5 25 BTG M AT e B ME R |2k 3k A
MR S B TT A 28 4 TR PR AoV Sl o $8 b
FAEMN AR IR A AF B P LT AR 2GR0, 92
r )RR 2 A R 1) P e B G IR P = 2 LT
B, GRS 45 (2017) A58 B A RE 9 28 326 75 IR 25
R, ML R R OGRS KRBE T
K s e Ao BRI & i (i , ST CRFR AR,
2018; B FEAE 2023 ) WF 5 AL . FEEIESRMET,
WP 2 325 B IR 5 Ha fie ey , T 25 b B b B b 54 R
W RS E T BT . SR Jeay & %4
R SR PR R R R R PR S S AR ) N iR 5 AN S 2
7 B TR S 0 o 88 o ) AR v B (X1 R AL 20155
F R4, 2017) , MRS W) ot B AT 58 SRSt 48 Ak
HIRE R, 23T IR SR o B SR AE 52 28 MR S XA P 11
003 , (A A %o A ' 7 A R S B A . PRI I 4l R
AR T AT AT R T LR

28 T i A2 B ZFh I ZR F2 ), e — MR Bl
FEAR RPN AN A B (U SO 55, 2025) , AR S 56 R
FEVRE 24 0 B R0 AL 2R X6 AN [i] s R 2% A Ak B Y

SE WK

PRE B, 25300 2, A, 2023 G IR R B ] 4 2R 5 22 R
By s e R L0 ). 2 TR A, 21(15) : 5103~

LALLM 5 AT ER G 0P . AER
AR, ERURT I LA B R R AEAN TR
E AL R T ARURI P B ) A SR AR OK 5 45
BV 6 IR B 50%>35%>20%>100%., 7E 254508,
A3 HR o 3 A R AR R 015 BRI RN RIAE R
)38 B Ab BRI AR SRR B AR £ AT
TG 100%>50%>35%>20%. ¢ M58 K 50% F)
FEERMAOKR T 2L, AL g rh i E T 445
PAALEE , EAT 255 PP REAS S 550 /0N FLIBE B 0 B
K, S 2] AL 50% 3 17 21 45 5 B8 2 a] i 3 1
BEEE . IR ZEA T HET AT, 50% 6 HE 5 38
HALFR AR LT VLA R TR b 55
A R A B R T R I R A0 P A 4 1
TR W] DL S AT A A 4% S8 R w191 328 17 308 1 Ak
AR R AR AR K R E RUE YR, JE T
SO R R AR P 2RO LR . B
(2013) BIBIFFE TR ASETTAS [ B2 B 308 7 Ak B80T 4
FEAC A K R DL A e 1 & 3R 40% F160%
S T 08 E PR T A6 B AR AR, FREEIIE T 80 d, 43 A
AR A ) 5 2 A, 3 T IS R ZE K F1] 120 d i, H
AR Z BN R R, 78 2 2 R 2T R 40% 1k
60% 3 1 Bi7 114415 , B AR A0 0 K B 4 2 308 B 0
VERZ R, JE 2R 50 v] LA RE 0017 45 0 PR R4 b
D E | FRIUET A6 25 SR A A K i 30 A 5 ) s 572
b, TR EF LA AR A K 7 It 3T %) 3 2 1
TRV 1 1sF ), LR P A O T IR T IR AR GE , AT
TEA A = e T (At R 2 o 4 i ) ARl

ZERTE R, 50% S 35% 6 5 i B AT AL B 4%
SR A RT3 4326 W e R 5 20% Ol IR 5
HEA AR A BB R B 2 I B e
A R R DR R ok 1 A R A R R 2R A T
LFAEFE R A ZHR R AR, 50% 6 IR & 1)
e EMRGE G VR e dE: , 2 E IR L4 B 25 A0 F
WriefEs R, #EA 7= K B AERT, v] % 4t
FFRTHEAT 50% AR AL BE , 35347 )5 K 30K 73 28 &
HORA FTREAG, FLATR OGRS BEWAIC, nT AR B At ik
A RORS AT B AL B 257 R IR 25 M2 Ok
2 S A R A U R R R , AR I 1 3 A Y Ot R iR
JE , AR 1 16 25 SRR 04 A R A AR ™ 4
MG SRR, SEU 2 AR = R S ™

5109.
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