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1 #MRERE
1.1 #REsE

T T 2018 4F 4 F 15 HAEVL RS I 24 Be 45 & S0 = AT, W9 & 24 S F AL 355 JL7 b 7 i
VLI A8 Al Bl B 58 B A S AE B B o8 i B )N AR I 90 DA B . e O ol . R/ A — By A+ 1 %
B K T T 1 b, 5 28K 3~5 W, MoK AR T 31 22 A K 4y, PG R T 20 IR i A A 2%
WK (XFIRZH) . 17 mmol/L NaCI(T1 4 FE41) F1 34 mmol/L NaCl(T2 AbH 4D W i fh 24 h, 25
FEANA T G WK B Y 35 3% 0L b (I 58 W8 0 45 4 2 W B2 1) NaClL s WD) SR RS fiE 2F 48 h(25 "C)H. LR
ZERE B — B R TR R TR R A B SR A (LN TSRS & 68 mmol/L NaCl 9 R K B #5552 H0
R BB IR, B ROEIR 12 h, Y6 Tl 100 pmol/(m* « s), 7 28 C /22 ‘C (/B &MFT
g%, B Ak TE A bR 8 R AR v NaClL BE PR K 43 28 & 32 W7 1 1w 10 5% ) 5 36 25 2R, 72 55 9% I A i I
BIES — AR REN. EHE IR, oMU IH AR IR W, I A e 3~5 W, FEIIOAET B 5
TR, IR EE FR M NaCLYR BE A X R e, 41 3 A . WEMLHES. 535 2 3 0 1.0 W5 B
R ZR E A7 A O A B FE AR A I A
1.2 EWHE
1.2.1 #& & mAalEE ey m e

Z MR PR A AR L T R RS B . IR R B oK Pk g, BRAR T R MK 4y, BYEL
2y 1em B, BRI g AR P, H 20 mL 2B F/KRME 2 h G FE R, . R RS AT KIE
A 20 min, WHEERGWEZRER,. HXHEIZER/Y=R,/R, X100 FK/xH Z 4 M B 1A X7 M.
1.2.2 HAEHSHARGNZ

FHUEAK /N O v AR R TF K A R AR R 20 TF . DA RR O B2 00 ARG L AR B, ARG B i AR T B FIAR &R
SRR R AR WL T AR ZR T K 43 U0 AR T A 5 R AR T 105°C (B AR S T A E R AR T
FHHEZK 200 5 M R SRR T A 2 Rk I e AR S AR, DL R S48 bR 450 2 10 Bk, BOF 3414,
HE 4 K.
1.2.3 #HEF AN

SRR AR R o ZE MR AR, R R RO AR R AR SR AE 0.5 mol/L BERRZZ th i (pH {2 7. 0)
M50 pg/mL 1 o ZEMEE AT 25 mL () =MD, DIARHUR RAE R o 250 A sl A Xt ). S T i i
10 min 5B 2 mL, fIA 10 mL 887K, FIA 1200 &R B R 5 AN R BB W45 1 mL, IRA51E
FIRTHE 5 min, ZBKEAZE 25 mL. T 510 nm A2 OB, 76 bR i 28 1A 19 o 2% 1 T 4 40 45
FIAERCE T 25 CIRA P ROEHEIR 1 h, BRI 2 mL, 4% 3R T 78 510 nm &b EWOE(E . 15 o
ZRME ) BT A B DARE /NI B e R 6 5T e ALY o ZR B i (pg) K.
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R kR R TR RS, B R R AR AT 0.1 mol/L BEERZE W (pH {4 7. 5)5 mL 5
0.2 mol/L i FRFMVA K 5 mL Y 50 mL #IEHi T, & T 30 CiA#OLIR M 30 min, SRJFH 1 mL S »
NG BRG] 5 o ZE WA & 2 mL, T 30 “CRAH P #E 30 min, W& 540 nm A RYOGE . MARIERTZ I
B NO, BB 80, FETHSEEEE 71, DURE /NI g 5l B b 66 T 05 77 25 19 NO, (pg) o
1.3 HiEsE

F Microsoft Excel % BEECHE FIH] &, 32 F SPSS 13. 0 X 5 #E47 84 B 205 22 40 B Rl dc /N i 357 25 S it
(LSD) i#F 17 Z H I3 (p<<0. 05).
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ME 2a 5 2b PR, W& RN NaCl YR EE R3S, P9 08 55 U7 4 i 3R A 6 T o 5 1 Jo ek 35 6 3
FG R RS, Hoh T1 AP R E K, 1 T2 A4 /N, Sx R4, T1 A EAIRR & 00 &f 5 A+
JoT i 3 AR N T 20, 21 %6 F0 45. 45 %, PIE Z S A G EE X (p<<0.05). i T2 &b L ¥y Lbxf B4 4 3
R R (p<<0. 05) . HAMRE AR Ay fif 5T 1 AT B8 43 1) R R T 23, 86 Y0 Fl 43. 48 5.

R R KR B S SR B AL AR RS B XS OR [ B NaCl R Fh b 2R (9 4 i AR &
BEHATHH A LRI E 200, SXTAML, T1ABAMRRZRBZWHIN T 9.25% ., H2EF LG
B X (p=>0.05). 1M T2 Zb PR AYHR 28 %50 W) e XF B8 20 Fn T1 b BEZH A5 B sk 2D ( p<<0. 05), 43l /b T
18. 97 % A1 39. 54 %.
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KB L X RN T 16. 44 %, 2R B G FE X (p<0.05). SXFEAM T1 AL, T2 A4 AR
RE I R (p<0.05) . 4 BIFEAR RS R4 T1 b BELL Y 79. 37 % F1 63. 52 %.
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B X (p<<0.05).
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2.4 NaCl Bt B8 T 4 8 1R R BRI R B iE M &2

B AL 4 AT, BB NaClis i Pl B T, AR 35 L 4 AR 2R 00 4% 2 30 it I 0% 1k 58 B T e
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S5 AT MBI A A, AT, 17 mmol/L ) NaCl % W0 3= Fil b 31, A RE £ #F 2 28 fd P A
Fump e SR 0 T R IE R 8 A, LR A R R IE R AT . A T 4R R IR E AR
B2 R CiR~ BNNTTR: I TV M N DO 2 B 2 B A S S W S i O W L i R S TR
BT — BT B

e ¢

[1] CHAVES M M, FLEXAS J, PINHEIRO C. Photosynthesis under Drought and Salt Stress: Regulation Mechanisms
from Whole Plant to Cell [J]. Annals of Botany, 2009, 103(4): 551-560.

(2] ®Ea8 0 M9, MERL AEEREREAMP) XA T & SRS 3 W T Y B e bt A AL B iE iz ma [T, VR
RAEZEMCARBLERD , 2017, 39(5): 43-48.

(3] A4, XUkes, ERE. KRRV A0 4 A 5T
Aol 24z, 1986, 2(3): 1-11.

(4] VDU, BISCH, BT BR. 4. ANBEUKBIR . TR A -2 5L T M X8 W38 T KA = sz [T, fEW M. 2017,
43(11) . 1677-1688.

[5] CAYUELA E, PEREZ-ALFOCEA F, CARO M, et al. Priming of Seeds with NaCl Induces Physiological Changes in
Tomato Plants Grown under Salt Stress [J]. Physiologia Plantarum, 1996, 96(2): 231-236.

[6] PASSAM H C. KAKOURIOTIS D. The Effects of Osmoconditioning on the Germination, Emergence and Early Plant
Growth of Cucumber under Saline Conditions [J]. Scientia Horticulturae, 1994, 57(3): 233-240.

(7] HBT3C, BHi4e, Rz, 5. FHEF SRR R 7 PrEwi & g i A K mym (7] WARMERHL . 2004, 34(6) : 8-10.

(81 B . 8 i, BRICHE. 3. NREREBERFOS G H M T8 /% [J]. F1 . 2007, 26(2): 69-72.

(9] Be/hC, 48 &, EilK, %, NaClizfhxf % Be B E K52 K Rl & L4t A KBS mszm [T, fedufess ik,
2011, 26(S1): 117-120.

[10] GIEHL R F H, GRUBER B D, VON WIREN N. It’s Time to Make Changes: Modulation of Root System Architecture
by Nutrient Signals [J]. Journal of Experimental Botany, 2014, 65(3): 769-778.

[11] KELLERMEIER F, ARMENGAUD P, SEDITAS T J, et al. Analysis of the Root System Architecture of Arabidopsis
Provides a Quantitative Readout of Crosstalk between Nutritional Signals [J]. The Plant Cell, 2014, 26(4): 1480-1496.

[12] GALVAN-AMPUDIA C S. TESTERINK C. Salt Stress Signals Shape the Plant Root [J]. Current Opinion in Plant Bi-
ology. 2011, 14(3): 296-302.

[13] xi4e, FAoF, X F. . NaCl B #EX) &5 W 8 T v R 2e e i A g m (1], W Rl K% %4, 2013,
47(2): 128-131, 137.

(147 BRelRh, FweE. MY E Mo Hg 5 (M 7 SRR 3T R % h it 2002,

(157 skaE R, PEARH. MRS S (M. 2 AR, Jbat. S EFE I RH:, 2003,

[16] #E. /KRBTSR G w5 BB R IR WA G R [T]. hERL R, 2011, 44(1) : 36-46.

(177 2 B, 2R, WRmefe, 45, R W K A F 4 Bl 0 A% B 0 38 A AR 3 AR B A e e ik (). T EDKAE R 2=, 2004,
18(1) . 48-52.

[18] INUKAI Y, ASHIKARI M, KITANO H. Function of the Root System and Molecular Mechanism of Crown Root For-
mation in Rice [J]. Plant and Cell Physiology, 2004, 45(Suppl. ): 17.

L. ST OKRE AL A EK 70 6 R AB @A 25 (], 1035



% 8 A, L NaCl 2 A ar i TRARGH G EZERBEBRG A 65

(197 #EREF. KB, kM, 55, ZUIC b 30 20 3% R0 ek R AR 2 Motk R BIE A A m g ) [T, ZE 28 2A 4k, 2016,
36(3): 642-651.

[20] sR&nMg, SFX5, JooH ., . BWaxEWRRKEmEER TREER [J]. 4 FEYER, 2013, 11(5): 657-662.

[21] J0E, KA 5. NaClaXF 5 Fio s il A 224 B SRR PR 52 0 [T, PHRI R 22 CAAR B2 O - 2019, 411D
1-6.

[22] LEVITT J. Response of Plants to Environmental Stress [M]. NewYork: Academic Press, 1980.

[23] MR U D, RM U. Salt Tolerance in Grapes. III. Effect of Salinity on Chlorophyll, Photosynthesis and Respiration [J].
Indian Journal of Plant Physiology. 1981, 24. 74-79.

[24] TR, WREM, W, & m B 20 Eh 0058 05 % 09 4 30 Mt #h e wroe [T, A B eHEY 3. 2003, 25(1)
45-49.

(250 FMReh, RPAE, L0y, % IRA SR E 0l 28 R PR M L iR IRGE 1 S R BRIk g [T]. TRX
FALBFSE . 2012, 30(1): 149-153.

[26] HrBF AR, RELIE. I [A) 300 55 % 2 K &)y i AR 20 ) SO R 30 JEt s P sz o [T, TR X R BF5E . 2001, 19(2):
67-70.

[27] S . QE. RS S kA PR O L S DR B L SERUAIE K% B0 (1. kgl 2 ol
2006, 29(4) . 23-26.

(28] Z=Elh, KREZM A i FRIE GG 1 o (D], R A= B2 IR, 1986, 22(4) ¢ 30-32.

[29] #BbwE, 2= &, £ W, % B ax Y2 m itk [J]. 4 FHEWEFR, 2006, 4(S1): 139-142.

Effect of NaCl Seed Soaking on the Growth Characteristics
of Hybrid Rice Seedling Roots Under Salt Stress

LIU Shao-hua, ZHU Xue-shen, YAN Min, WANG Han

School of Life Sciences, Chemistry & Chemical Engineering s Jiangsu Second Normal University , Nanjing 210013, China

Abstract: In this study, the seeds of “Liangyoupeijiu” (LYPJ]), a two-line hybrid rice (Oryza sativa L.),
were soaked in a water solution containing NaCl at 0, 17 or 34 mmol/L, and the growth characteristics,
vigor and nitrate reductase (NR) activity of the seedling roots were recorded so as to investigate the influ-
ence of salt stress (68 mmol/L NaCl) on seedling root growth of this hybrid. Compared with the control
group (0 mmol/L NaCl), the cell membrane permeability of the root was little changed in T1 (seed soa-
king with 17 mmol/L NaCl), but its fresh weight and dry weight, root number, length and total volume
were increased by 20.21% ., 45.45%, 9.25%, 16.44% and 52.63%, respectively, and root vigor and ni-
trate reductase activity were enhanced by 41.18% and 20. 38%, respectively. In contrast, the cell mem-
brane permeability of the root was remarkably increased in T2 (seed soaking with 34 mmol/L NaCl), and
all the other indicators studied were decreased significantly (p<C0. 05), compared with the control group.
Therefore, it is concluded that seed soaking with 17 mmol/L NaCl can promote the root growth of LYP]
seedlings, and then enhance its ability to adapt to salt stress.

Key words: hybrid rice; seed soaking; salt stress; growth characteristics

REHE AR



