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Effects of arsenic treatment on seedling growth of highland barley

BA Degong®, ZHOU Yimin!, LI Bingyu!, WU Jiameng!, LIU Qinghai?,
YU Yaobin?, SONG Zhengguo®, QIU Cheng?, LEI Ming'

(1.College of Environment & Ecology, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Institute of
Agricultural Product Quality Standard and Testing Research, Tibet Academy of Agricultural and Animal Husbandry
Sciences, Lhasa, Tibet 850032, China; 3.School of Chemistry and Chemical Engineering, Shantou University, Shantou,
Guangdong 515063, China)

Abstract: In this study, we applied culture medium supplemented with 5.0, 15.0 and 30.0 mg/L As(V) to grow four
highland barley seedlings, ZQ5171, ZQ2000, ZQ16 and ZQ18 and characterized the As accumulation and distribution
using hydroponics experiments and the treatment without As as control to investigate the arsenic effects on the plants.
The results showed that after As(V) treated the plant height, taproot length and biomass of ZQ5171 and ZQ2000 were
inhibited, while the plant height, taproot length and biomass of ZQ16 and ZQ18 showed a phenomenon of “low
promotion and high inhibition”. Compared with the control treatment, the plant height, taproot length and biomass of
ZQ18 did not decrease significantly after As treated, and the root-shoot ratios were smaller and the ability of root-to-stem
transfer of As was lower, suggesting ZQ18 was an As-tolerant variety. Meanwhile the growth of ZQ5171 and ZQ2000
were obviously poisoned, indicating ZQ5171 and ZQ2000 were As-sensitive varieties. The As contents in the roots, stems
and leaves of highland barley decreased successively, which were 149.84-748.47, 1.81-234.71, 3.82-141.49 mg/kg,
respectively. Except for ZQ18, As(V) was the main form of As in the roots of the others highland barley, while As(III)
was the main form in the stems and leaves.

Keywords: highland barley; arsenic; growth and development; physicochemical index
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Table 1 The highland barley tested in this study and their basic characteristics
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Fig.1 pH of the culture medium of highland barley seedlings

after As treatment
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Fig.2 Growth indexes of highland barley seedlings after As treated
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Table 2 As contents in different organs of highland barley after As treated

. As VIS As JITE /M0 (mg kg ™)
(mg L) ZQ5171 ZQ2000 ZQ16 ZQ18

e 5.0 (149.841.43)b (542.56:443.34)a (197.63262.84)b (222.97445.40)b
15.0 (336.75471.69)a (410.53459.33)b (362.83421.47)a (746.93411.32)a
30.0 (363.7318.12)a (299.7029.34)c (396.09428.74)a (748.47424.47)a

% 5.0 (3.7120.13)c (1.8120.46)c (9.1640.84)c (11.161.99)c
15.0 (22.65+2.33)b (19.4340.83)b (108.63464.66)b (149.2844.26)b
30.0 (124.5643.35)a (41.0920.05)a (234.7122.07)a (164.0543.31)a

n 5.0 (3.8240.15)c (18.6541.29)b (4.1820.05)c (39.534.57)c
15.0 (3L.7722.55)b (19.5043.27)b (84.9641.27)b (81.3343.73)b
30.0 (93.3322.63)a (38.544.78)a (141.49415.81)a (119.0241.62)a

[ 5 AR T B ] — e B AR 3R] 1) 22 57 A7 G i+ 2 XL (P<0.05).
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Fig.3 Transfer coefficients of highland barley with As treated
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W RE s K, T ZQ5171 il ZQ18 AR As(V) (i LU
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1 53.5%~67.9%, 1fif ZQ2000 F1 ZQ18 Z5+h As F- %1
BN As(V), BRI As 51k 59.1%~
62.7%7M 46.8%~55.6%; FKEE As AbFRUREE KGN,

ZQ5171. ZQ2000 #1 ZQ18 Z£ As(IIl) [ MLz %
hn, T ZQ16 ZEH As(II) 5 HiB Wb . As(I) &

PEHL As Fu19143 51 R 43.6%~67.4%F11 50.9%~59.2%,
I ZQ16 11 ZQ18 M- As FEIEE N As(V), 1Hid
FEEL As AU HL 5 5 40.8%~69.2% Fll - 49.4%~
62.6%; KA As AbFRUREERII N, 4 S FhE R
H As(V) i HL AR R S AN AT

FEET ZQ5171 F1 ZQ2000 M-y FFIRA, (.
%£3 AsQUETEBRLEEES As ESAHLL

Table 3 Proportion of As morphology in each organ of highland barley with As treated %
. As Vs As(TID) %tk As(V) b
(mgL™) ZQ5171 ZQ2000 ZQ16 ZQ18 ZQ5171 ZQ2000 ZQ16 ZQ18

it 5.0 (38.945.0)b  (40.246.1)a (20.843.2)a (56.54#12.0)b (61.1#17.3)a (59.8+10.6)b (79.2+19.0)b (43.545.5)a

15.0 (50.74#7.4)a  (35.145.5)c (11.6%2.3)c (66.2415.7)a (49.3#9.9)b  (64.9+13.7)a (88.4+l1.4)a (33.84.4)b

30.0 (36.145.8)b  (48.248.6)b (15.943.5)b (58.54#12.8)b (63.9#13.4)a (51.848.4)b (84.1+11.6)a (41.543.6)a
E 5.0 (29.1#4.3)b  (37.31.6)b (67.948.3)a (44.4411.0)b (70.9#10.9)a (62.7#16.5)a (32.1#6.3)b  (55.6+13.5)a
15.0 (58.748.7)a  (37.948.1)b (64.1#4.7)a (46.249.5)b  (41.3#11.1)b (62.1#12.6)a (35.935.5)b  (53.8+13.8)a
30.0 (61.7#17.0)a (40.949.2)a (53.5#10.0)b  (53.2#13.2)a (38.3#5.8)b  (59.1+10.9)b (46.536.7)a  (46.8+10.7)b
it 5.0 (43.6#6.3)c  (59.2H12.1)a (30.848.3)c (40.7485)b  (56.4#11.4)a (40.8+10.9)b (69.2#15.9)a (59.3+12.2)b
15.0 (67.4+15.6)a (52.5H2.5)b (45.3%7.7)b (37.449.7)b  (32.647.9)c  (47.549.4)a (54.7H4.7)b (62.6+13.4)a

30.0 (51.5#11.5)b (50.9#10.4)b (59.2#10.7)a (50.6+11.5)a (48.5H2.7)b (49.1#1.2)a (40.8+10.8)c (49.4%9.8)c
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