PEAL AL 23R . 2017.37(2) :0315—0320
Acta Bot. Boreal. -Occident. Sin.

XEHS :1000-4025(2017)02-0315-06 doi:10. 7606/j. issn. 1000-4025. 2017. 02. 0315

TR e B SE iR X SR A iE TS /N2
SEERKEERNZIY

FMLEKMRE R OELFAEE L RZEL KB AR

LSRG R 2 Az i B2 2 g BE YRR 2 0 2 22 0 T S 0 28 2 O L 23500052 38 BT ARl Bk~ Bt . W) JL 2E FH 441057)

1 DL SE /N R AR R 9887 g MR, SR T WK B 3R, WESE 1A AS [ W B R SRR (1. 0.2, 0.3, 0,4, 0,
5.0.,10.0.15.0,20. 0 mmol « L™ X4 (100 pmol « L™ NiSO, ) Wit F/NE R Z £ K #§m, LA K 4. 0 mmol « L™
TSR Ak R I 3 &0V AR R A DG A R AR AR AR A BESERR I . (D 5N IR BA E L B T NEE &)
W R MR BT E A IR T 14.7% .11, 7% .15, 0% A1 16. 7%, (2) 55 Boph 45 Jih 36 b 38 A0 LY, /N 32
SRET AR bk | SR T S I R S B 1 B i LR e TR M R L, I L 4.0 mmol « LTARME
FHSERR AL PR . (3) 5 Bl B b3 A FRAR L4, 7E 4.0 mmol » L' AMEFISEBRAL B R /N2 4 AR R A 4L
Yy AL (SOD) i E AL # B (POD) it %Ak S B CCAT) N H 30 1 195 1 01k 9 W CAPXO 36 P43 B 7H R T 284. 7%,
40.3%.82. 9% 1 20. 4% EEAE T A MO, O &G A (H, O, & 1 AT 28 (MDA) & i 43 51 1 2% B
IR T 50. 696 .38. 4% F1 40. 6 %6 » AT 4 PE A% £ 82 K Ui 25 il 2 R (Pro) & & 43 B B F BRI T 19. 2% .45, 4%, i AR R 1%
FIKiE ETFT 358.0% . BEFTINA o ARl 3 ‘7 v B A0 VR ISR 06T dm RN 2 S AR R PR AR RE T L AR R I
F7 5 M A 2650 0 553 5 Pl 2 e /N 22 5l A i 0

KB RIS R s DR R A TR

hE 425 .Q45. 78 LHKARE RS A

Physiological Effects of Root-applying Glycine Betaine on
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Abstract: To explore the influence of the wheat seedling growth under nickel stress with exogenous betaine
was studied the effects of root-applying glycinebetaine (GB) with 1.0, 2.0, 3.0, 4.0, 5.0, 10.0, 15.0,
20. 0 mmol »« L™ " treatments with 100 ymol « L™'NiSO,. And the physiological and biochemical indexes of
stress resistance under the stress of 100 ymol « L 'NiSO, by solution culture method. The results indica-
ted that: (1) under the stress of 100 pmol « L™ of NiSO,, the root length,seedling height, {resh weight
and dry weight decreased significantly by 14. 7%, 11.7%, 15.0% and 16. 7%, respecticely, as compared
with the control. (2) With the increasing concentration of applied glycinebetaine, the root length, seedling
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height, fresh weight and dry weight increased at first and then descended, compared with the 100 pymol -
L~ ! of NiSO,. And the effect of exogenous GB with 4.0 mmol » I."' treatment was better. (3) Under the
concentration of 4. 0 mmol « ™' of GB, the activities of peroxidase (POD), superoxide dismutase (SOD),
catalase (CAT) and ascorbate perxoidase ( APX) in roots increased by 284. 7%, 40. 3%, 82. 9% and
20. 4%, respectively; Superoxide anion (O; ) , hydrogen peroxide (H,0,) and malondialdehyde (MDA)
contents decreased by 50. 6%, 38.4% and 40.6%, respectively; soluble sugar and free proline contents

—1

decreased by 19. 2%, 45. 4%, respectively; Root activity significantly increased by 358. 0%, compared
with the 100 pmol « L™ " of NiSO,. Therefore, the appropriate concentration of root-applying GB could sig-

nificantly enhance the antioxidant capacity in root of wheat seedlings, and restore the root activity, so as to

effectively reduce the harm of nickel stress on the growth of wheat seedlings.
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Table 1  Effects of exogenous GB on morphology index of wheat seedlings under Ni*" stress
Ak 3 i3 PR ff B [
Treatment Root length/cm Shoot height/cm Fresh weight/g Dry weight/g
To 3.77+0.2728cd 7.4740. 2404bc 0.06240.0000f 0.00940. 0007c
T 5.337+0. 6009abc 7.737+0. 1453abc 0.07340.0000d 0.010+0. 0003abc
T 5.3040. 7937abcd 7.7740.2963abc 0.072=40.0012d 0.01240. 0000ab
T; 4.23+0.5925bed 8.07+0.2906ab 0.07740.0012¢ 0.01240.0009ab
- ﬁt% 1 T, 5.20+0. 7234abced 8.30£0.2000a 0.091£0.0006a 0.01340.0006a
Experiment 1
T 4.9740. 7126abced 8.03+0.0333ab 0.079=40.0000c 0.01340. 0006a
Tho 3.5740.1333cd 7.1340. 2906¢ 0. 063740. 0000f 0.00940. 0023¢
Tis 5.80+0.4726a 7.67+0. 3383abc 0.085%40.0024b 0.01340.0007ab
Tao 3.47+0.1856d 7.37+0.0882¢ 0.066=40.0006¢ 0.01040. 0006bc
CK 11.53+0. 4630a 12.96+0.1717a 0.20140.0040a 0.03040.0004a
- i 2 Ni?* 9.84+0.3521b 11.4540.1901c 0.171-£0. 0046b 0.025+0.0005¢
Experiment 2
Ni2* +GB 10.90+0. 2300a 12.094+0.1759b 0.203740.0070a 0.02740.0004b

TE AN [R) 5 B 20 b 1 W) 2 53 B 3% (P<<0. 05) , T[]

Note: Different letters mean significant difference among different treatments at 0. 05 level, the same as below
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Table 2 Effects of exogenous GB on SOD, POD,CAT and APX activities of wheat seedlings under Ni*" stress

s SOD 5% 1 POD j5 1 CAT 751 APX 15 P
Treatment SOD activity POD activity CAT activity APX activity
catmen /(Ueg D J(Uegtes /(U-gtemin /(U-g
CK 163.8+14. 67a 577.1411.72a 288.049.93b 197.85419.97a
Niz+ 52.4+6.50b 437.4414.80b 216.8410.51c 105. 894 10.72b
Ni** +GB 201. 6424, 25a 611.5412.12a 396. 6+21. 36a 127.454+12.85b
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