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Cadmium tolerance and accumulation in different Bermuda grass genotypes

Liu Xiang-yu', Li Xiao-ning”, Han Shi-juan®, Xie Yan’
(1.The First Secondary School. Dongying 257091, China; 2.Key Laboratory of Plant Germplasm Innovation and
Characteristic Agriculture, Wuhan Plant Garden. Chinese Academy of Sciences, Wuhan 430074, China)

Abstract: As a common and dominant species in heavy metal contaminated soils in southern China, Bermuda
grass can be potentially used for Cd phytoremediation. The growth response following exposure and tolerance to
Cd, as well as accumulation of Cd of 10 Bermuda grass genotypes were studied under hydroponic culture condi-
tions with 1.5 mmol « 7! of Cd. The results indicated that under Cd stress conditions, all of the Bermuda grass
genotypes appeared to show symptoms such as slow growth, drawl plant, yellow and wilting leaves, and poor
root growth. Differences in the degree of damage in different genotypes were significant. Among them, three
genotypes (WBD242, WBD245, and WBD193) exhibited less severe damage in turf quality, chlorophyll con-
tent, and transpiration rate under Cd stress. These three genotypes showed the strongest Cd accumulation abili-
ty (119.0, 177.0, 124.2 mg * kg™ ' in aboveground parts, respectively), which surpassed the putative criteria
for hyper-accumulation plants expected to be used for phytoremediation of severe Cd contaminated soil. Howev-
er, we also found that two other accessions, WBD144 and WBD147, showed the highest translocation capacity
for Cd, but with weaker Cd tolerance, which could be applied for phytoremediation of slightly polluted area.

Our findings could be used as guidance for future studies on phytoremediation and reconstruction.
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Table 1 Code and status of the 10 Bermuda grass genotypes

e ki) G 4 IR R H
Genotype Longitude Latitude Altitude/m Location
WBD1 114.14° E 28.59° N 108 WA BH4L T.J Chemical Factory of Liuyang. Hunan Province
WBD267 110.32° E 21.08° N 0 I ZR VLT Zhanjiang City, Guangdong Province
WBD144 117.42° E 30.53° N 54 RO M T Chichou City, Anhui Province
WBD242 116.78° E 24.77° N 205 fR 4 1 Longyan City, Fujian Province
WBD116 111.82° E 30.43° N 42 WAL AT T Zhijiang City, Hubei Province
WBD147 117.83° E 30.63° N 28 Z B ILAE 1 Jivhua Mountain, Anhui Province
WBD245 116.55° E 24.63° N 251 Z#OJLHEI Jiuhua Mountain, Anhui Province
WBD193 119.89° E 30.60° N 174 WL % T 11 Mogan Mountain, Zhejiang Province
WBD92 106.55° E 24.85° N 1141 J PSRl E Leye County, Guangxi Zhuang Autonomous Region
WBD16 113.65° E 28.31° N 86 W R INAL )7 Chemical Factory of Zhuzhou City, Hunan Province
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1 RELEFARERZAAFRERKKR
Fig.1 Growth status of different Bermuda grass genotypes after Cd treatment

O ck M cd
10 r

a* a a *

SR R
Turf quality score

WBD1 WBD267 WBDI144 WBD242 WBDI116 WBDI147 WBD245 WBDI193 WBD92 WBD16
M 7 AR 2 [H B Bermudagrass genotypes
B2 HABEARERENAFRETRE
Fig.2 Turf quality of different Bermuda grass genotypes before and after Cd treatment
AN RN SR R [A]— A A [R) 356 PR R () 22 57 i 35 (P <T0.05) , * 87 [A] — 3 PRI A8 OK [ b 11 2% 57 I 3 (P <<0.05) . &l 3 [,
Note: Different lower case letters indicate significant difference among different Bermuda grass genotypes at 0.05 level. Columns marked with * repre-

sent statistical significance for comparison between CK and Cd treatment at 0.05. The same as Fig. 3.
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B3 WA AR E R E R TR KRR
Fig.3 Growth rate of different Bermuda grass genotypes before and after Cd treatment
*2 BRAEWNEAREEREMNBAFRHEESE
Table 2 Chlorophyll content of different Bermuda grass genotypes before and after Cd treatment

[ M4% a Chla M4 b Chl b B4R Chl t
Genotype CK Cd CK Cd CK Cd
WBD1 2.68+0.08cd 1.66+0.18bc 0.31£0.01c” 0.2440.05ab 2.98+0.08de” 1.89+0.23bc
WBD267 2.871+0.12bc*  2.2740.16abc 0.33+0.02¢”" 0.25+0.03ab 3.21+£0.14cde” 2.514£0.15abc
WBD144 3.26+£0.08b" 1.33+0.51c 0.4540.05b" 0.1840.07b 3.7240.04bc*  1.51£0.58¢
WBD242 3.18£0.15b 2.93£0.17a 0.38£0.02bc 0.3540.02a 3.57£0.16bed  3.2840.19a
WBDI116 3.664+0.14a" 1.70£0.32bc 0.58+0.02a" 0.26£0.06ab 4.24+0.15a" 1.9640.37bc
WBD147 2.447+0.27d" 1.29+0.30c¢ 0.3640.03c” 0.1740.06b 2.80+0.31e” 1.46+0.36¢
WBD245 3.20£0.14b 2.40£0.49ab 0.37£0.01bc 0.3140.05ab 3.58+£0.15bed  2.71£0.54ab
WBD193 2.947+0.21bc  2.62+0.34ab 0.33£0.07c 0.3540.04a 3.27+0.27cde  2.98%+0.38ab
WBD92 2.87+0.03bc 1.92+0.15bc” 0.3840.02bc”  0.2640.02ab 3.257+0.04cde” 2.18+0.17bc
WBD16 3.27£0.05b 1.684-0.28bc” 0.6640.02a" 0.264+0.04ab 4,0540.30ab”  1.94+0.32bc

W AN RVNE SRR [ — b FA [R] 56 B A ) 25 57 0 25 (P <<0.05) , * R ] — J PR A8 K [ b 3 25 5 35 (P <<0.05) . &,

Note: Different lower case letters indicate significant difference among different Bermuda grass genotypes at 0.05 level. Columns marked with * repre-

sent statistical significance for comparison between CK and Cd treatment at the 0.05 level. The same below.
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Fig.4 Normalized relative transpiration (NRT) of different Bermuda grass genotypes before and after Cd treatment

®3 WBHWETAREERMIFR 6 MTRERHRERHE

Table 3 Subordinate function value of six Cd resistance indexes of Bermuda grass genotypes

$t 8 FREUE Subordinate function value

He [K 7 HE#
Genotype BPPRTE EREAR MgRa  HEERDbD BM&ZEE EBEE okic) Order
TQ GR Chla Chlb Chlt TR Average
WBDI 0.77 0.28 0.41 0.58 0.44 0.70 0.53 4
WBD267 0.73 0.49 0.74 0.54 0.73 1.00 0.71 3
WBD144 0.00 0.33 0.00 0.09 0.00 0.04 0.08 10
WBD242 1.00 1.00 1.00 0.76 1.00 0.93 0.95 1
WBD116 0.25 0.26 0.11 0.16 0.11 0.23 0.19 9
WBD147 0.35 0.58 0.23 0.20 0.22 0.00 0.26 8
WBD245 0.82 0.00 0.67 0.64 0.68 0.18 0.50 5
WBD193 0.96 0.30 0.94 1.00 0.98 0.70 0.81 2
WBD92 0.25 0.61 0.51 0.50 0.52 0.44 0.47 6
WBD16 0.12 0.56 0.21 0.00 0.14 0.58 0.27 7

Note: TQ,GR,Chl a,Chl b,Chlt and TR indicate turf quality, growth rate, chlorophyll a content, chlorophyll b content, total chlorophyll content

and transpiration rate, respectively.
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Fig.5 Results of cluster analysis of Cd resistance of Bermuda grass

2.4 BEiCR S5 HUE IR Ml LR R A B R

o) ZF A b 535 AR A (] R A B ) A AR B R
225 (B 6) . MR I 2 45 AL . R 40 o o AR S R R
Hi b4 R AT Mk R R B L b WBD144
WBD147 ,WBD116 1 WBD245 X 4 />3 [K 8 it 57 &
HE . IE 150 mg « kg 'L I, B FEE T WBD1 M
WBD92 (P < 0.05), #b I & 7 88 & & &5 (%0 2
WBD92,7 % 39.1 mg « kg ', B FEML T WBDI Lk
HhEY I A B A AL, A R D R b B BT
50~150 mg * kg ',

5 M bR A i A LA AL, M ER A 1 A A [
o 2F A s A A 22 [R) s A A T S 2% S (IR 6) . R AR
T F AR M R SRS S A 368~818 mg » kg LIk
L N (5 7 o O s e v ot = < o v i
WBD144 F1 WBD147, H b~ #6025+ % &t s mi 841K .
M b AR B TS R Y WBDL16, Ho T 4 & &
W, 5 818 mg « kg ', HA 7 AR AR

AR S EEAE 514~619 mg + kg ',

FEEE RS B 10 A 25 AR S5 R AR 2 ) b 7 A B
2R (B 6), 5B R BRI A AL
WBD144 #il WBD147, 43 5 2 0.37 #1 0.42, H i,
WBDI147 %3 & T % WBD144 LAY H 43 BT A7 3k
RI(P<C0.05), 568 R AR /N HEE ALE WBDI2, {X
H0.08, HARFER AR R REAE 0.13~0.29,

3 e

) B 4 T A T 30 T LT 4 P — A 24 1
1T AR A R I v AR A A 9 2 R AR Y 25
BRE L ORI R A 2kt T 4 R S e i A2 M AR R
(18 2 531 5 BIVAF A8 o 1) 22 53 T ) — 4 1 AS TD o 22 )
IMETEAR K 22 5 . AR 45 28R W 64 1 Tt 52 1 1 3%
i e TR SR L M S AR LA AR A Y i 4R BE ), i L
F [ R A R S G X Ok LSRR SR
T s H T 2 AR T 4 7 T Y BF 5 32 B4R v e AR B
AN AR T X6 A 2 AR T 4 1 DT A 1 A0F 5 B A 4

http://cykx.lzu.edu.cn



2472 DT o
250
a
a
= 200 F I —-I__
A ab ab
el “ep |
Qe 150 | e be = be be
£
R 100
g B
__‘_\j-ﬁ cd
g
S Id
0 1 1 1 1 1 1 1 1 1 ]
WBD1 WBD267 WBDI144 WBD242 WBDI116 WBDI147 WBD245 WBDI193 WBD92 WBDI6
1000
a
800 |
b
E ab 2 . ab
pal | b T 1
A T L b 2 ab
® 2
S b
g 400 F
-
R =
o
O 200F
0 1 1 1 1 1 1 1 1 1 ]
WBD1 WBD267 WBD144 WBD242 WBDI116 WBDI147 WBD245 WBDI193 WBD92 WBDI16
0.5r
: i
ol i
3]
§ be
ﬁt 03 cde _T_ cde
N ©
1 de cd cd
RE E
2
®e o2f
Z de
E .
0.1F |
1 1 L 1 1 1 1 1 1 J
WBD1 WBD267 WBD144 WBD242 WBDI116 WBDI147 WBD245 WBDI193 WBD92 WBDI16

M 7 AR 2 [H B Bermudagrass genotypes

6 FAERAEEREAFRM LA M THREEREBRY

Fig.6 Cd concentration in shoot and root, and Cd translocation factor of different Bermuda grass genotypesd
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Note: Different lower case letters indicates significant difference among different bermuda grass genotypes at the 0.05 level.
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