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Gender differences in physiological responses of
Marchantia polymorpha to cadmium stress
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Abstract: The physiological differences between male and female Marchantia polymorpha under cadmium stress were
studied with incubation method in lab. Male and female gametophytes were collected from wild and regularly treated with
100 mg - L' of CdClL, solution, then the cadmium treated samples were collected regularly for determination of

physiological indexes. Meanwhile, the comprehensive evaluation value of male and female gametophytes, which
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calculated by subordinate function method, was used to evaluate the differences in cadmium tolerance. The results were

as follows: Each physiological index had a similar trend of change, the activity of SOD, the contents of MDA and GSH

increased significantly with stress day, the POD activity increased markedly after an initial decrease, the contents of

soluble protein and proline enhanced significantly under short-term stress and then decreased gradually, and the contents

of chlorophyll a(chla) and chlorophyll b (chlb) reduced dramatically with stress days; The value of chlorophyll a/

chlorophyll b(chla/chlb) of female gametophyte had a significant increase, while it increased significantly only for 8 d

in male gametophyte; The comprehensive evaluation value showed the cadmium tolerance ability of male M. polymopha

gametophyte was better than female M. polymopha gametophyte. The results provide a reference for the further study of

gender differences of dioecious plants under the different stress.
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Fig. 3 Effects of 100 mg + L' of CdCl, solution treatment on
POD activities of female and male Marchantia polymorpha
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Effects of 100 mg + L™ of CdCl, solution treatment on chlorophyll

£ 1 100 mg - L' CdCL,i R4 IES itk i FAM EE S 2T
Table 1

contents of female and male gametophytes of Marchaniia polymorpha

28 b
Chlb
(mg-g")

e E o/ R b

Chla/Chlb

: b 3 (] MR a
HEk ;
Marchantia polymorpha Treatment time Chla
T pormor (d) (mg - g")
L HIVEREN 0 0.238+0.000 Sa
Female gametophyte
4 0.238+0.002 3a
8 0.130+0.004 Oc
12 0.119+0.000 6d
16 0.092+0.001 2f
20 0.084+0.001 3g
TS F 1A 0 0.240+0.000 3a
Male gametophyte
4 0.214+0.000 2b
8 0.130+0.001 8¢
12 0.114+0.001 5d
16 0.105+0.001 4e
20 0.083+0.002 8g

0.256+0.004 Oa
0.186+0.010 Oc
0.071+0.002 Oef
0.077+0.000 5e
0.064+0.000 7fg
0.052+0.000 6h
0.201+0.004 3b
0.138+0.001 1d
0.070+0.001 lef
0.074+0.000 8ef
0.065+0.000 6fg
0.056+0.005 4gh

0.928+0.016 4c
1.284+0.059 9b
1.834+0.004 7a
1.545+0.002 3ab
1.430+0.003 5ab
1.635+0.005 8ab
1.195+0.023 7be
1.554+0.011 4ab
1.836+0.005 2a
1.535+£0.004 4ab
1.626+0.007 7ab
1.249+0.392 5be

T RIS AR T8 3 7 ME Rt R IC 7K [ — 8 AR TE AN [ A B MR B9 235 2257 (P<0.05) o E (AP I E AR EIR SR (n=3) .

Note; Different letters indicate significant differences( P<0.05) between female and male gametophytes under different treatment days. Data

is mean #* standard error (n=3).

£z 2 100 mg - L' CACL 8 T e & 3 % B F
ZEENRRERBERESTNE(D)

Table 2 Subordinate function values, comprehensive
evaluation value (D) of female and male gemetophytes of

Marchantia polymorpha under 100 mg « L' CdCI, stress

SR m R B P B T L A
Subordinate function Female Male
value gametophyte gametophyte
MagE a 0.556 0.471
Chla
H5% b 0.568 0.483
Chlb
N 0.410 0.763
MDA
=Nz 0.705 0.225
Pro
RN 0.509 0.394
Soluble protein
A e H ik 0.424 0.652
GSH
S AL Ak ity 0.222 0.672
SOD
i E APt 0.613 0.354
POD
M4t a/ M43 b 0.339 0.743
Chla/Chlb
LEATEMME 0.483 0.529
D value

H—ERPER 22 5 ( Zhang et al., 2012) , #E 1M %t il
N X RE )4 A 22 M (X 4 OF RN B I
2013) , 3 3ot I A X 2 2k T AR AL 48 B, AT LA BT AR
YIbeaiae g .

BT AR B AN RIS 5 R & A ) — &R
GE YRR R N, P TR A R AT AR W A S
AR (515 =4, 2018) , MM 4% MDA
B 0 R E B, Rkt RT3 B T
(P<0.05), 5 /N s R — B (B F B,
2018) . MEMEHIERAE MG 8 d B H B MDA 4 21,
It 2w HHEE 143.15% (P<0.05) |, T I s e
gk MDA 25 f 2R B 25 A8 Ak, d B M 1 b 4
HEERE 2 B A A1 3 LT it 5 16 d J5 HERER) MDA
512 dIERKZESR, 7820 d If ¥ B3 TR (P<
0.05) , H.1: 51 0] JC BH f 22 5, i B it 5 Wy 30 AsF 1)
BB T O 1 A 1A P B AR B 2R A2 B0 5 2 g
E— PR R A ARG 12 d R
AR MDA & 3 1 35 s T ek gk, 22 20 d, M
Ife MDA ¥ R 2 [a] — /K OF- |, Uk B B MR 9 R S Bk
TR O R R A
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PR NERE ROS A AL ARG 2
Fofr | —Ffr J2 A8 W) 4K 19 B AR 47 R S8, B SOD |, POD
CAT S5 20 1% 5 o5 — F 2 A 90 45 e H KB 480 Tk R
4:, i GSH 4 e H KL I ( GR) A4 b H Ikt
AACYIEE ( GSH-Px) 2H A%, M4 Ho % SOD i M7
e 16 d B 25 FMEME (P<0.05) , BB i i ia
KRBT it SOD 5 5 3 18 R 8 K F 1k Hh 8% L
BRiE MR A B ORI I R e 1 BE T R e R
) Cd* BE ELEEHUR SOD 3 a0 i & JR JT &K Fe
Zn 5 SR SR IR R LS A, i axX
BRI (PR TS, 2017) S Bl R T R
ZEA 20 d O MaE , ST REZHAR L, SOD f5e K48 i A
PR (234.17% ) > M PE 4% (150.83%) ., POD
AV B BE T I A IR BRTE AN, B S
AT ZR A 5T 0 5 80, 240 ML 52 356 T (José
Diaz et al., 2001) , PH.5% 5 4 J& 25 1 ¥E A 40 i,
M AL 2] i 75 /E FH; Cd JBria 0~ 8 d, HE &% POD
TPE S R R (P<0.05) , Mk ER AU AE 3 4 d
WETE(P<0.05), 16 B J B9 M 30 T M 2 b £
POD T PER I T Rt 5 AT fig 2 b Bk e 1 1A 1A
P POD K VHFE, (HAENE Z2 A Cd™ i 4 R i 4
e | 3k 5 B I 3R B RAR 1 45 SR — B (S fE
=5, 2018) 512 d J5 bl & i 38 B fR) ZE K 450 4E
AN, POD A7 25 ZU%5 T, 16 Pk B2 L, 72 Wy
18 12~20 d B, POD 3 P4 3 B H i 35 114 0l A 4] 34
(P<0.05) . WEMEHL AR GSH & &AE A 12 d B i
FHON 16 d B H B ) R 25 % (P<0.05) , 5%t
HRZH AR L, B iR %) 55 O3 IR ( 254.49% ) > MfEPE
M4k (244.07% ) , GSH BEWE 5 Cd™ # & ULTE,
B CA™ FEAT Y 1A N 3 A% 208 17 kA 5 200 4% 425 fo
Bk Cd M #ETE (FMELRT S, 2018) . PRt K E5E GSH
TH bR A0 LR LA (%) B 7 T 1 b 428 5 i
Ak

Pro Al MEER R E L AB BTN 0, ol ff
PP 5 M (Hare & Cress, 1997) , MEMEHDER R SR
BB AT 12 d, Pro & &34 8 3% 5 T HEYE (P<0.05) ,
ot B 1 AR SR A Pro B Cd™ a6 BE 5k e
Cd™* JHlpaes b o) ZE K A 42 240 J A i A2 RO | D9 ot
Pro W N FE, TTVA M A3 n—J5 i vl
5 CA* S5 G Cd-BP &5 CA™ Il 55 55 1% ( Salt et

al., 1995) , 55— J5 16l Al ¥4 I 2 fig 25 1 iy %k, 7t
BB R (205, 1990) A 4 d R
AR A R B T, Whia 8 d M 3
T HEME(P<0.05) , 254 20 d A 25 5, e 1 M %
ATV MR A B KBS IR (51.64%) < I P b R
(127.62%) ,E| A 20 d A %1 & &0 B4 i
A< Tt OHE 12k M 2% (79.45% ) > Ml M AR (64.12%) , i
HF 2 A AR T 5 1 R 1 PR P LA ) B g 5 T
OHE T AR

M2 K a M4 R b SR EEEH S5 H
O, CA> Tl Jim , e Afl b R 34 S 35 R B (P <0.05)
AIREAE T Cd™ JohaE (A P 1R ) ROS K R,
SR ROS S P v 2 22 Bl AH 5C il 1) 35 14 | 7]
A AR i Pt 2R e Mg, i il S R RN (A
A, 2009) . if f5 HEYEHLER ChlasChlb AY{E 4L
XFIRA B3 ETF(P<0.05) , 1t W E 1 b R AR
2R R b X4 W 38 BT AE0R% TSR 3 b 2 B 5 )
KFMERE a, XA e 50T AR LT RE o/
W2 R b W E - T R 5 Rk B S R
K, BESS MG HIVE T (£ AR, 2012) A K,
AR R T AT & 8 X6 3k e e e A 1E
FH 5855 , 5 6 B A HLIE 2% 6 a 10T 4 0 32 A
PE(66.67% ) >HEVE (64.71%) M43 b 19T FEIE
PEHEME (72.14%) <MEPE (79.69%) , I REJ&E H T
CA> B (2 2F T MM MR T 2 R a 22K b 1Y
Ak, LAERRANGRE T 1M M bR 4R R b X Cd
Jiin-16 B R, LA S 8 ) A2 B s TR R, RO
HAEHE 5y 2z 3] Cd™ a9 52, B3z 2 i i
il A E R T

A ER&SA R AR T LR B, Bk Cd™ b s,
P Al b A2 1) 45 A bR B AR AR b R AR — 3, (H
UNGE R e =8 U T N G O = o
POD Pro & 8L ) MfE 14 pE #5, {H G Al 4% A~ 46 An TG vk
B — A S B, SOZ 5 R SR R Ok
TEET M b R A 4 B 00 SRR R B, TR
T 1 B T A 4 A 1) SR oR B0 2 S AR 3945 1
WERRE S A P 28 G P, 45 R 3R R PE 25 5 TF AN
(B R P %, U0 A R BT Cd™ BB ) 5 T 4

FEZARGE T, Cd™ o3 o b 428 M e 1A 40 4L
ARG BBERTY R SRS ESEBIERY
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M an A . EE SRR H 2R ( Marchantia polymorpha) X5 k30 A= BRI B Y P 51 24 5+ 1679

SRR, AR R A I T AT A AR Y
SR S B AR — B (B A — L85 b L A2
i EAAERERIVER 2Z 5, SR PRI A B
ERIC 1A 1inf 8 BE 1 o6 T e (HAH W R DL R 2 &2
bR ILEIVE A 45251 | BE A2 B8 % I R A s i

32 31 22 A FEIR 5 KT 52 W) [R] I 454 AR ) X
HA—E B SR, SO S BRI Ca™ I3l 3 2L
H AP 22 S IO Tk 2 R AR R PR TR T A
HEATIRABIE
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