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Effect of Root Applying Proline on the Growth of Wheat Seedling
under Chrome Stress

BA Qingsong', ZHANG Lanlan', LI Guiping', LIU Hongzhan’, YANG Fengmei',
XU Zishu', CHEN Chu', FU Zhaolin'
(1. College of Life Science, Huaibei Normal University, Anhui Key Laboratory of Plant Resources and
Biology, Huaibei 235000, China; 2. College of Life Sciences and Agriculture,
Zhoukou Normal University, Zhoukou 466001, China)

Abstract: [ Puepose | The effect of proline on chrome (Cr’") toxicity in wheat (Triticum aestivum
L.) was studied. [ Method ] Wheat seedlings exposed to 160 mg/L Cr’* were treated with 30 mg/L
proline. [ Results ] Cr’" exposure depressed wheat growth. Compared with the single Cr’" stress, after
proline application, the root length, plant height, fresh weight of stem leaf, dry weight of stem leaf,
root fresh weight and root dry weight of the seedlings increased significantly by 49.4%, 17.9%,
21.7%, 52.0% and 38.7%, respectively. And the activity of superoxide dismutase (SOD), peroxidase
(POD), catalase (CAT) and ascorbate perxoidase (APX), increased by 8.51%, 4.50%, 8.19% and

9.74%, respectively; the contents of superoxide anion (O, -), hydrogen peroxide (H,0,), and malondi-
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aldehyde (MDA), rise significantly by 60.32%, 24.56% and 34.20%, respectively. Ultimately, the root

activity increased by 1.67 times. [ Conclusion ] Therefore, exogenous proline could significantly im-

prove the antioxidant capacity of wheat roots, and then it could enhance the resistance ability of wheat

and alleviate the toxic effect of chrome on wheat seedlings.

Keywords: proline; chrome stress; reactive oxygen metabolism; wheat seedlings
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Tab. 1 Effects of different mass concentrations of Cr’* on the wheat seedlings

(g L FkE/em fR&/em T H /g T E/g WTH/g
P e plant height root length root fresh weight stem dry weight root dry weight
0 8.43£0.15a 7.10+0.30 a 0.077 3£0.004 0 a 0.040 2+0.002 0 a 0.016 5+£0.000 2 a
10 7.24+40.17 ab 6.16+£0.18 b 0.063 0+£0.003 2 b 0.036 4+0.001 4 a 0.013 5+0.000 2 b
20 7.7240.22 be 7.06+£0.34 a 0.067 1£0.002 9 b 0.038 8+£0.001 7 a 0.014 0+0.000 2 ¢
40 7.82+0.14 ac 6.71+0.28 ab 0.065 3+£0.002 2 b 0.039 9+£0.001 4 a 0.014 5+0.000 2 be
80 6.83+0.29 d 5.27+0.25 ¢ 0.049 4+0.001 8 ¢ 0.037 5+0.001 6 ab 0.013 4+0.0002 d
160 6.30+0.19 de 4.39+0.25d 0.040 6+0.003 2 d 0.036 1£0.001 1 ab 0.012 4+0.000 1 e
200 6.00+0.29 ef 4.12+0.22 de 0.038 9+£0.002 7 d 0.035 3+0.002 3 ab 0.011 7+0.000 3 f
300 5.54+0.26 f 3.98+0.16 df 0.039 0+£0.002 0 d 0.033 2+0.002 6 be 0.008 8+0.0002 g
400 4.45+0.32 g 3.45+0.40 ef 0.033 1+£0.004 5d 0.028 1+£0.0039 ¢ 0.006 6+0.000 1 h

W AFEVNE A RER R AR 2 7 53 (P<0.05); T Al

Note: Different lowercase letters following data mean significant difference among different treatments at 0.05 level; the same as below.

®2 RETEREKREHEEEN Cr B T NEEKEIFIT

Tab. 2 Effect of different mass concentrations of root applying proline on the growth of wheat under Cr’* stress

pUMEIR)/ (mgL™) R /em H s /ecm A E /g /g RTH/g
concentration of proline root length plant height root fresh weight fresh weight of stem leaf root dry weight
CK 5.67+0.10 a 10.14+0.12 a 0.056 7+£0.002 6 a 0.080 0+0.002 5 a 0.007 6+0.000 3 a
0 4.43+0.14 b 7.174£0.31 bd 0.019 7+0.003 2 hi 0.045 7+0.002 7 ef 0.004 6+0.000 3 g
5 4.61£0.25b 7.59+0.25 bd 0.025 3+0.002 8 bh 0.048 4+0.003 6 bef 0.005 1+0.000 2 fg
10 4.69+0.26 b 7.93+0.30 bd 0.023 7+0.002 1 ch 0.050 9+0.003 9 bef 0.005 6+0.000 2 bf
15 4.67£0.27 b 7.99+0.27 bd 0.026 9+0.003 6 dh 0.052 7+0.002 9 bef 0.005 7+0.000 2 df
20 4.86+0.28 ab 7.99+0.35 bd 0.028 6+0.001 1 bede 0.055 0+0.001 5 bd 0.006 0+0.000 2 bde
30 5.14+0.21 ab 8.4140.19 be 0.030 9+0.004 2 bedf 0.055 6+0.005 0 be 0.006 4+0.000 2 be
50 4.66+0.22 b 8.00+0.47 bd 0.027 7+0.002 5 bedg 0.052 6+0.004 6 cdef 0.006 0+0.000 2 cde
80 4.70+0.36 b 7.71+0.30 bd 0.026 4+0.001 8 efgh 0.051 0£0.003 2 cdef 0.005 9+0.000 2 cde
100 4.64+0.32 b 7.5940.41 bd 0.025 0+0.002 7 efghi 0.049 3+0.001 8 cde 0.005 7+0.000 3 df
150 4.04+0.41 be 7.5140.16 de 0.017 7+0.000 8 icj 0.045 4+0.001 9 f 0.004 1+0.000 2 g
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ZMWIZEM T EMEE | AR REEE, R
AR W I HI VR T (P<0.05); 5 CribBEA
FHEE, ARG A 2 AR AL B Cr ikl T /INA2 4y i AR

FHaHN (P<0.05), Al UL, 30 mg/L i & 2 kb B AT
H ARG 160 mg/L Crlihil T /ANE A K,
{HIFEA R Co it ™ /N 2k 2 311 7 7K

. En i REEE . AT EARTEY R
® 3 IRFEHEEERT Cr g TN EEF SN
Tab.3  Effect of root applying proline on the morphological indexes of wheat seedlings under Cr** stress
Qb B Fkimi/em R4 /em Znlff /g MRl /g ZnFH/g WtEH,g
treatment plant height root length fresh weight of stem leaf root fresh weight dry weight of stem leaf root dry weight
CK 10.82+0.66 a 13.02+0.86 a 0.105 4+0.0104 a 0.116 8+0.014 2 a 0.009 6+0.000 2 a 0.007 8+£0.000 3 a
Cr 6.94+0.43 b 4.384+0.69 ¢ 0.050 2+0.0104 b 0.029 4+0.005 1 ¢ 0.006 2+0.000 2 ¢ 0.003 8+0.000 2 ¢
Cr+Pro 8.40+0.28 b 8.72+0.25b 0.085 6+0.004 5 a 0.061 2+0.004 9 b 0.008 4+0.000 2 b 0.006 2+0.000 2 b

=%
W

2.3.2 XH/NEZYIEIR R PUA MBI T R
H3S 4 AT 0. AEXF T R4, Criihhin T
INEEAR R SOD. POD. CAT F1 APX i 14

A B ERAR (P<0.05); 15 Crribaitt, 7R

MRS , /N2 W R AP EAL RGBS A A
[RIFRREE ) E T (P<0.05), FHICUERT, MRt i 22 iR
REE IR = Cr il T /N2 4 i AR &R B 4T SR AL
T

R4 IRFEFHEEERT Cr 8 TN EHERAIMENEEFENF (BE, FW)
Tab. 4 Effect of root applying proline on the antioxidant enzyme activity of wheat seedling roots under Cr** stress
(fresh weight, FW)

Kb FR SOD JfPE/(U-g"-h™) POD % H/(U-g"h™) CAT i&EPE/(U-g"-h™") APX % 1/(U-g " min™")
treatment SOD activity POD activity CAT activity APX activity
CK 168.32+0.36 a 433.69+0.37 a 110.69+2.20 a 3.30+0.36 a
Cr 151.03+0.25 b 406.35+2.01 b 94.83+3.68 b 2.67+0.20 ¢
Cr+Pro 163.8940.18 a 424.62+1.41 a 102.60+3.34 a 2.934+0.00 b

233 X/ANELHERA O,-. H,0, fil MDA & &
{o}=A|

FE 1 AT SXFRRA A, Foh Co g
T/ANESE T 0, Hy0, Fil MDA &3 i 35 7
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it X Cr s R /NZ LR R h 0, AR
SRAVIERRVER, EREREAR Cr il F/NZ MR R 1Y
H,0, it JfHAT RGN AR 3R 40 M B AR 13 4
FEIER .

2.3.4 XH/INZERI AR AR T 2 T 2R AT AT A A

Al
A 2 Al SRR, CoBba R/

LT AR ZR 7 IR i A . TR
HE IR (P<0.05); MGG, P Cr”
Ab BRI B I R e AR . AT MRS
YA (P<0.05) it BA AR it il 20 R RE A P AIX Cr'
it FAR R AR &, (R —E R LIt
Crr e Nl M & it

T ARVNGRSCTREFRAE R 22 57 3 (P<0.05); T,

— o Top
oy 140 a » 18 a E_S5 .
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i3 2 I
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@ o 60 W e I < 2

e 40 4u Q 4 a
Xife) > 4 =

19 900 S 2 =% _
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© CK  Cr CrPro T CK Cr Cr+Pro = CK Cr Cr+Pro

Note: Different letters lowercase mean significant difference among different treatments at 0.05 level; the same as below.

E1 REMIEEXS Cr3+iHE T NELHEIRR 0, -« H,0, F1 MDA & =850

Fig. 1

Effects of root applying proline on the content of O, -, H,0, and MDA in wheat seedlings under Cr’" stress
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Fig. 2 Effects of root applying proline on the free proline
and soluble sugar content in wheat seedlings
roots under Cr’* stress
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Fig. 3 Effects of root applying proline on the root activity in
wheat seedlings under Cr’* stress
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