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Morphological and physiological plasticity of Thymus mongolicus

under different light conditions

Li Jin-ping', Ren Rui-fen’, Yin Da-fang®, Guo Fang®, Yang Xiu-yun®
(1.Forestry Division of Shanxi Luan Mining Group, Changzhi 047400, Shanxi, China;
2.College of Forestry of Shanxi Agriculture University, Taigu 030801, Shanxi, China)

Abstract: One-year-old Thymus mongolicus seedlings were used as the test material. They were grown under
either natural light (control, CK), or 25, 50 and 75% shading; physiological and morphological indexes of
leaves and roots were measured at 0, 7, 14, 24, and 44 d. The study aimed to identify tissue plasticity in
T. mongolicus under different illumination conditions so as to provide a theoretical basis for the selection and
promotion of aromatic ground cover plants. The results showed that 1) changes in the distribution of dry matter
content at 14 d was due to an increase in leaf weight ratio and a reduction in root weight ratio under different
light conditions. 2) The 50% light treatment significantly promoted the activity of leaf SOD, increased the con-
tent of soluble protein in the root osmotic adjustment substances, inhibited the accumulation of malondialde-
hyde, and showed strong physiological plasticity. 3) T. mongolicus showed greater morphological and physio-
logical plasticity under 50% light, and significantly different physiological plasticity in leaves and roots in re-
sponse to environmental changes.
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Table 1 Interaction effects of treatment time and light gradient on morphological indexes in Thymus mongolicus
& b7 75 5 YA SEJ7 H ¥ o7 F
Index Source of variation Sum square df Mean square
I Qb BRBS [A] Treatment time(T) 139.205 3 46.402 229.028" "
R ‘ , _ :
) Y BB BR B Light gradient(1) 215.49 3 71.83 354.538"
Plant helght b B i) X BRI T X L 39.578 9 4.398 21.705" *
K Qb BB} [A] Treatment time(T) 1116.859 3 372.286 1 315.857""
YIRS BE Light gradient(L) 136.163 3 45.388 160.4257 "
Internode length b B [ X O BB B TX L 121.489 9 13.499 47.712"
B AL HLA ] Treatment time(T) 652.886 3 217.629 801.936" "
Y IR AR Light gradient(L) 218.366 3 72.789 268.218" "
Leal area b B ] O BRI T X L 70.391 9 7.821 28.820"
AL FREF [A] Treatment time(T) 37.794 3 12.598 63.477" "
Tl _ 6B FE Light gradient(L) 22.092 3 7.364 37.105"
Dry weight ik 39 ) O BB BR JEE T XL 6.292 9 0.699 3.523"
W Kb P[] Treatment time(T) 0.014 3 0.05 4,718
) ] St R B Light gradient(L) 0.017 3 0.06 5.954"
Leaf weight ratio ik 3 ] 6 BRI T X L 0.012 9 0.001 1.401
L Qb PR T [B] Treatment time(T) 0.116 3 0.039 51.087""
) ) YIRS Light gradient(L) 0.088 3 0.029 38.618" "
Stem weight ratio ik 3 ] X G BRI T X L 0.023 9 0.003 3.356
T FOREM R (P<C0.05) 3 * » FIREMAM R (P<0.01), £ 4.%5.£6 [,
Note: * indicate significant at the 0.05 level; * * indicate significant at the 0.01 level; similarly for Table 4, Table 5 and Table 6.
f2 AAXBEHFTELEERNESER
Table 2 Morphological indexes in Thymus mongolicus under different light conditions
R S e 4% Kb PR} [E] Treatment time
Parameter Light condition 0d 7 d 14 d 24 d 44 d
e 100 % (CK) 18.9940.71c 20.7140.31c 20.93+0.77d 23.5740.27d
™ . 75% 18.20£0.80 19.8340.29¢ 21.0240.35¢ 25.454+0.43b 26.95+0.36b
Plant height/ 50% 24.58+0.44a  26.74+0.57a  28.340.37a  28.2840.36a
o 25% 23.07£0.54b  23.0240.28b  23.824+0.43c  25.61-0.32c
i K 100 % (CK) 3.83+0.24 4,29+0.17a 5.62+0.65¢ 7.82+0.69d 11.6540.88d
Internode 75% 4,71£0.34a 7.84+0.38b 14.23+0.43b 18.164+0.37b
50% 4.90£0.39a 8.8510.43a 17.67+£0.59a 23.8540.67a
length/mm 25% 4.35+0.41a  7.73£0.56b  12.7940.31be  16.5240.74c
0 100 % (CK) 11.6341.29 12.4940.88b 13.48+0.48¢c 13.6240.62d 17.94+0.28d
Leal area/ 75% 13.064-0.34ab 13.8940.34c 20.3540.82b 24.964+0.12b
7 50% 13.6240.43a 18.944-0.48a 23.55+0.87a 26.79+0.43a
e 25% 13.0940.16ab  15.7340.51b  19.1540.33c  22.5940.44c

TE « [7 50K 748 B A [ /NG 5% B 38 70 AN 7] 016 2% 1 1] 22 53 J 35 (P <C0.05) . 3% 3 [l

Note: Different lowcase letters within the same column for the same parameter indicate significant difference among different light treatments at the

0.05 level; similarly for Table 3.

25V LRI R By T E 2 ) B A IR 2.02.,2.95,

0.76 g,

Aok B ] S HE 5500 R R 9 58 A N 4 3
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AR AR B35 (P >>0.05) . Fifi & 55 77 i 0] /9 2E K 4
MAHBRFMREILE FEES, AL 2R
B K (£ 3) (P<<0.05), ANFEJEMAMET 40
HHREMRE LAEATE 7 d 14 d i, 45 4 B E] K
RN EE, 24 d B, KR 2R B E(P<
0.05) s H 50 % 11 25 % o't B AL 3R B AR 2 b 40 il 5 4
JEREAL PR 20.59% .38.24 % , AL BE 44 d W), 45 40 B
i) 2% 5 2, H 50 % Ml 25 %0 06 M AL R MR I L& 4
Ot IR G 2 AR,
2.2 AFRDERZRAE T 400 b A A B ) #1E

A 3RS ] 5 5 RERE B 1% 22 BAE FE OO 4 30 A B A it
#B MDA & &8 (5% i .2 (£ 4) (P<<0.05), A
PRES T 400 LA MDA & & BE & 5 77 1 18 1
FEA , £5 b F ] ) 25 AR A5 B 2 (P <<0.05) (B D, A
[FYEREALFE 7 d BF,50% fil 25 % 6 FEAL #LF /) MDA
SREERTECIAR, 14 d if, 4540 B a2 5 oK
SR 3K (P<<0.05),75% F1 25 % By G B AL B R

MDA 5 & 5 KT CK fil 50% . 24 d Bf,50% Al
250G AR T2 # T MDA &84, H &5
TXTREALE, AbBE 44 d B A AL BN 22 R i (P <
0.05),50 % YL AL B MDA & ERE AL

AbBEE ] S BRBR B M — 3 Y B AR B A I 5
T & B SOD il (& O (P<<0.0), £l
A SOD (93 4 5 58 7 )5 B i A2 1k 5 (]
1), H B Kb PRI ] ) SE K, 25 Ab 29 ] 22 S AL B 14 d
FHih &3 (P<<0.05) . AN[EDEHEEALH 14 d B, & 4b
PR 22 5 25, SOD IG RN 256 =>75%6>50%;
Ab 3 24 d Fi A4 d B ARfb R B — 3K, A b B R 25 R
FLOHS5HE AL 50 %6 18 4 B8 5 242 oF T
#B SOD WA 1. 11 75 % F1 25 XS FREE M T SOD
A3 1

A 3 (i) B JE 55 ' BB B B AR B R s e T 4
WEBEFHEATEEEA S EGR HP<0.0D), &~
[ BRAR A T 430 v HLA I 0 P s M B 1 B R AR
BN R R AR R 1), HL Rl 25 Ak B ) A9 2E KL 4%
AbFRH] Y 25 SRR AR B35 (P <<0.05), X4 ih i B EF
ARG ER 7 d I, 75 % F1 25 %)% MR AL 3R i ]
MRS EINT 2 A B i 50 %6 o' B Ab 3
TR RN T AR, 24 d B S TRDE IR
b 3R] 22 R B8 3, HLAS [ B AL 3T 09 R o M B
TP T 2R TR, AbFE 44 d B, 45 A0 B E] Y 22
S 75 %0 50 Y6 i BRAL BEAR HE T RS 0T A 1 AR
FI A Al .

R3I AEAAXREZGTELEEENTE
Table 3 Dry weights of Thymus mongolicus under different light conditions

bR S IR 4%tk Kb PRI} E] Treatment time
Parameter Light condition 0d 7 d 14 d 24 d 14 d
kT 100 % (CK) 5.86+£0.28 6.0540.20b 6.2340.29b 7.1240.19c 7.5840.42d
) 75% 6.96+0.26a 6.91+0.66ab 8.17+0.37b 9.60+0.26b
Dry weight
50% 7.04+0.44a 7.9240.69a 9.05+0.44a 10.534:0.43a
per plant/g
25% 6.6240.23a 7.6540.95a 7.7240.19bc 8.3440.36¢
e 100 % (CK) 0.3140.03 0.3140.04a 0.3240.04a 0.3240.03b 0.3340.02¢
] 5% 0.3340.04a 0.3440.03a 0.3540.02ab 0.3640.01b
Leal weight
G 50% 0.3240.03a 0.3540.04a 0.39£0.02a 0.43+0.02a
ratio
25% 0.3240.03a 0.3340.05a 0.35%0.03ab 0.3340.01c
B 100 % (CK) 0.41£0.02 0.38+0.02a 0.3740.06a 0.34+0.04a 0.304+0.03a
) 75% 0.3540.03ab 0.3540.02a 0.3440.03a 0.2740.02a
Stem weight
. 50 % 0.3640.03ab 0.32+0.04ab 0.2740.02b 0.2240.02b
ratio
25% 0.3440.01b 0.2740.02b 0.2140.02¢ 0.1240.03c
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Table 4 Interaction effects of treatment time and light gradient on the leaf physiological indexes of Thymus mongolicus
AR 75 5 YA SEJ7 H ¥1J7 F
Index Source of variation Sum square df Mean square
Kb BB} [E] Treatment time(T) 0.001 3 0.000 2.797
M- -MDA )
YEBEAS B Light gradient(L) 0.001 3 0.000 3.125
Leaf-MDA ) )
Aib BRI ] X R AL B T XL 0.000 9 0.000 4.114”
AbFREF [A] Treatment time(T) 37 287.63 3 12 429.2 55.981" "
H-F#-SOD ) .
YEBEAS BE Light gradient(L) 10 713.91 3 3571.3 16.085" "
Leaf-SOD ] ) )
Aib BRI ] X R AL B T XL 27 479.05 9 3 053.23 13.752" "
T AL FRI [A] Treatment time(T) 207.916 3 69.305 13.300"
o - 3 |
) _ A Light gradient(L) 68.97 3 22.99 1.412
Leaf-Soluble protein ] ) )
A 3 ) SO B BE T XL 634.481 9 70.498 13.529"
- 007 200 r
K a g, a
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i £00s} & (g oo b B !
41 %5 = = o S + =
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£5 tE = |t i e iz 3E 773
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Effects of different light conditions on leaf physiological index of Thymus mongolicus

Fig. 1

150

TE « AN JA) /NG 7 R 3 75 4 ] 4k 2 1] AR [] S iR b 21 1) 22 S W8 385 (P <<0.05) . T Al

Note: Different lowercase letters within the same treatment time indicate significant difference among different light treatments at the 0.05 level; simi-

lerly for the following figures.
2.3 AFEDERZAE T 40 b BA HUH 0 Az fap #1pk
Aab 3R] 5 5 BEUBR 3 19 38 B AR DA RO BEBE 3 5
P X 4 1 T AR R AR MDA A B 5 i 1 0K 3k %)
WEKF(E 5 (P>0.05), REDEHRE F4haH
FHLAE MDA 1Y 3 1 B 4 35 77 B[R] 1 S 4 2 56 B S T
AR fb RS (B 2) . ANEDEIREE T I 430 i B A& 78 b
7 d B, & AR B MDA & 8 T 4% I8 b 3
(P<C0.05), Horft 50 % () I Ab B2 @ 0 T MDA

A R B AR T e IR oAb R AL B . 14 d ANTF)
Qb 3R] 1 2% SR B (P <<0.05) . & AL F ) MDA &
HEER TR EI, M 24 d & 50% f1 25 % 4% 4k
&R ERTRSER, 48 44 d B, R FH P
6 BR b PR R E TR MDA & 8, H AL T
) MDA & 53 B & 58 T2,

Aab 3R] 55 5' REUBS B2 199 38 B A FH DA BT BEBE J32 2.
T X 4 3 1 HL AR AR BB SOD 1% i 52 i ik 3] g 3%
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(P<C0.05) FIfl @ K V(£ 5)(P<<0.01), & HHE
AR SOD BT 1 bifi 7 Ab B[] A9 2E K 4 & L &
FRHB SOD 7 1 75 4% 6 FA AL B 8] FF 4R A 22 5%, IR 7E 14 d
A 3 B K (K] 2) (P<C0.05) . AN[RDEEREE 4 R 7
d B, 50 26 Y O B AR 31 I 3505 T 75 06 R 25 Y6 YOl B Ak
FHL50% 6 AL B 58 T SOD 1 3 M, 1 75 % Al
25 %5 B AL BEOUAM & T SOD G, H 8 E 8 T4
JEHRALFE . 14 d B, 4% AL B R] 22 5% W3, SOD /Y I %
KR 75% >25%>50%, H¥ B EFMT 2 HL
B, AbFE 24 d A0 44 d W, 50 % A BE AL B L E T

x5 NEREMEREENEHEEEFRBEERER

75 %1 25 Y6 G HE AL HE

Aab B [) O R R LA K 3 B A8 A AR
ERW T A BEREAEEEA SRR (P
0.0, ARPDEMAMET & E BARE T HHEEA
i it A Kb B R) ) A S, A Ak 3R] A 22 S R A
(Fl 2)(P<C0.05), 411 H B A&7 A [F) 6 s 5 b 22
)7 d i, £ B 22 AN 3 (P >>0.05), Ab3E 14
24 dBp AR E MR A S AL B2,
BRSOV THAFEEA SRR SN S, BN
FER TR IBALE, 75 % 25 YOk IBAL B & S 4

skl

Table 5 The interaction effects of treatment time and light gradient on the

root physiological indexes of Thymus mongolicus

iz 75 5 R R 5 A ¥y F
Index Source of variation Sum of square df Mean square
K- MDA Qb A ] Treatment time(T) 0.008 3 0.003 43.855" "
R ! MDA Y BB BR B Light gradient(L) 0.000 3 0.000 1.793
0ot- N
Ak BRI E] XOGRRBREE T X L 0.001 9 0.000 2.425
K H-SOD b B ] Treatment time(T) 5 618.521 3 1 872.840 4.435
R 3 ;()D YIRS BE Light gradient(L) 10 118.897 3 3 372.966 7.987%"
00t-2 N
Ak BRI E] XOBRRBREE T X L 14 042.986 9 1 560.332 3.695"
MR- AT % M 25 1 QbR [E] Treatment time(T) 675.628 3 225.209 188.014"
Root-Soluble Y IR AR Light gradient(L) 255.548 3 85.183 71,114~
protein Ak B ] X OB IR BE TX L 924.935 9 102.771 85.797"
~ 0.08f 180 a
‘%ﬂ 007} a aaa o 160 f EE
g 006} {b b b 5140-aaaa b
£ T. ., & 30 IITI T a
4 g 0.05} H- ::E e = [+ b bE b
< g 2t a b - A& 100 | = + d T
2« 0.04} aa a5 b = C e = [+
= . . i 3= = s =
¥ 5 003p-2ad H g ; = S E 60 = + =
EE ol s = e =3 1= + =
5 002 + g = S Yreg (s $=
< = = e &5 e *=
0.01} + = o) L = =
2 il . S, ¢ [LAE | EE | U8R | B
0 7 14 24 44 0 7 14 24
AbT8 i ] Treatment time/d Kb T i 8] Treatment time/d
35

LS A== =g =+

Soluble protein content of root/(mg-g™*)

0 7 14 24 44
AR B (8] Treatment time/d

B2 FAREAREFGHNESHBEESRMBERERAOZN

Fig. 2 Effects of different light conditions on root physiological index of Thymus mongolicus
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SCRRAL R 25 N W3, 44 d B, AL BRI 22 R
FLVH R 25N B EM S T A EAN A
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