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% 30 %

1.1.2 HH3ak SBRERHEARHFLS2H
WRBRHNIE 10 min, B KPR FHE, KPR
R2hBRERBKRERF A FEHETREHRAR
BHEEP. FRYIEKZ 101 08, BEBEK
BEEgR, BEEK-BHNYEBAE 17T em, H
719 em BB KA B3R, B G 30 Bk &, 5 RS
BB B LA, A Hoagland & 5F W 15
FEBIJER K, EREFRBEN25:1C, 1A
#7714 h J6/10h B, 6 FRSR E 4 60 pmol/(m?-s) , &
RS 6h, ERMHRIKRER,

1.1.3 & & Z ° A Hoagland & 35 B W1
th NaHCO; it Na,CO; #2 /R H 5:1 BRI iR W E
100 mmol/L % W fE A EL 0l B8 M (pH 9.23, 22 /&
5.88%). MMERSBRKEI N 1 L, SFEBA
(CK) 13 i Hoagland # 37 #i (pH 6.69, ££ B 0.38%)
B, AL A MR IESR. 3dERENERT
EhRo

1.2 MEEHERFE

1.2.1 A¥fshvne BBWB345, 540
PLPEIE 10 Bk 40, ¥ & i sth b 3R 4 M3 T 384> 59
F AERMEAFME RS MEGAREK, #T
EREMKEER HEMRE,ITERER.
1.2.2 £#ZfKBHGANLE @A 3dE, BHLE
£ dh R B 38 A0 B RO BR R 20 BR 4D W SRR AT A B
EirmEs, REBAWERHEHL=ZFERENR
ME(TTC)iE Rk M4 & & B I & K Al 80% A Bl 1
# 5, 7E 645 nm 652 nm F1 470 nm FE K T @ & % ¢
H;alAEHEE RN RAERLaEk; THEEER
RAEDHREEE; REMAMEHMERHES R
BURBHMEE (%) = BBRESE/ ERETE
x100; HAMSEMNERHMES "MLk, &
520 nm B K T W EROLEME ;N B (MDA) Z H #
EXRAGARE L ZM LG, % 532.600 nm #1 450
nm 5 4 &b 3 =8 K6 B 18 ; 1 E L Yy 86 (POD) 75 1
ERFARABELE, X OD,,E4 4824k 0.01
H 1A B AL(U); 8 E 4k P fL 88 (SOD) .12
FAL S BE(CAT) F 85 e H Akt E 1L 9 B8 (GSH - Px)
MEXABAERED TBRRAAE MR
&l SOD FEHNE ¢ E AL E | mL KK
g1 SOD I 2 ik 50% i 34 i B9 SOD & g — 4~ K
EHEM(U);CATHEH AT gib LHALE 1 mL
RGP 5% 1 pmol H,0, B —1BEIE
HEARI(U);GSH - Px IEYE AT g b LA S 55 bb
MRS BFER , B R Bk R o GSH - Px WK ¥

©2.2.1

PR 1 pmol/L A— 1 EHE SR (V). BIEHHE
e AR — RS RE N EE S B
fH,
1.2.3 #EmzsRAt RARBRIREHT
LSRG A VN B B B R oot £h 0 B a8 T 1
REEBE R(x) = (2 = 23)/(Zax = Fin ) » P
2, HAEVR I E M, S in~ ¥roax W T A BB B K — 36
RHB/NMEANRKE . BEEERE—-SHEMNER
MRBEEMREFEHE, B 6 A
R FRELTFHERD, B AR H i wEm
o
1.2.4 HBERTSH  FHBHIEHA SPSS 16.0
M EXCEL 2007 3% #1743+ b R R EEH =
43§71 (ANOVA) #1357 B 1% 32 ¥ ( Duncan) H 8 [6] & F
MKERBEWE, P<0.05 AR E N, BEN
A « bRHEE,
2 BRE5NW
2.1 BREBENAERHHFRRSEEKIERD
A0
HErENHERGENERERRE R,
HBREET e MHMERLMEKLER KAMERK,
BEMRE LN ERERFRRBIFEERXKE
%o B 1 Bn,HhEME T 314B FIAHER SRR E
HC T B, R i 2 /0 5 BB 3 40 06 % B P 5% L Rio L RE 19
— 51 M-81E W H i o 1 i , BB 45 — 5 A1 M-81E 4}
BT 46.08% 1 75.47% , WA fE 6 4 & Fl #it
HREGEMHEKSEEY TR EBREEX, &
33.0% ~60.3% WWHI A, P &P Rio TRER £,
Joir 38 AR T &M e 4 B B BRI, & F 314B . Rio FIRE
F—ESREES K, B R AP R B b BhaE th e
BKTHERDEHREK, B AR Rio BHF/RAR
H—SHREERANHHAOEEERABE(P>
0.05), 5 7 M-81E K 5 HXf A L, TR, {T
H5.4%,
2.2 HEBBENTERMHEROIELEBIEHRN
®
HAFAGAUEZRYERZENGYH
WERLARGHERAERBEBENEZET RERE
HEFRUE, FF314B A Ro MR AEFBEHBK, &
MERAORRBNRME. EEMPBET, &5
MRABE N TR, A RBER LA, BS
314B.Rio M- B B X R A EE  AFXRER
N EE5 RioHIMSIELZRAREE(P>0.05),
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Note: Different letters marked in the figure mean significance at 0.05 level. The same is below.

Effect of saline-sodic stress on the changes of several growth indexes of sweet sorghum seedlings among different varieties

M RUAR F R ERE0.05 B EKY. FH,

£ HEMEXNTRRMHUBRHEREZANES
Table 1  Effect of saline-sodic stress on root vigor of sweet sorghum seedlings among different varieties
& WA IE I Root vigor(pg/(g-h)) B A W HE (9% )

Varieties CK Control LA Stress Decrease over control

314B 17.203+1.607 a 11.105+1.860 ab 35.265+10.737 a

PigE Ximeng 12.277+1.09 b 10.758 + 1.481 ab 12.622+4.326 b
Rio |6.985;t2.253ab 12.080+2.280 a 29.016 £7.312 ab

B4R Keter 7.440x1.355¢ 4.420+1.128 ¢ 40.950+6.533 a
HEt -5 Nengsi | 13.900+1.982 b 9.021£1.643 b 35.109+6.418 a
M-81E 12.785+1.960 b 22.295+5.405 b

9.364+0.712 ab

R W TR AP RAZREK0.05 ZEKY. TH.,

Note: Different letters marked within the same column mean signiﬁcancé at 0.05 level. The same is below.
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Table 2  Effect of saline-sodic stress on total chlorophyll content of sweet sorghum seedlings among different varieties

B Sutgk £ % i (a + b) Total chlorophyll content(mg/g) TREME(%)
Varieties CK Control ERBE Stress Decrease over control

3148 1.168+0.027 e 0.714£0.006 e 38.870+1.855 a

P& Ximeng 1.315£0.011 b 1.1322£0.027 a 13.912£2.480 ¢
Rio 1.12420.125 ¢ 0.962£0.018 ¢ 14.342+2.587 ¢
BAEK Keter 1.255+0.019 d 0.8710.007 d 30.543:0.853 b
et -5 Nengsi | 1.607+0.011 a 1.004+0.012 b 37.524+0.381 a
M-81F 1.284 £ 0.003 ¢ 0.855£0.015 d 33.405£1.233 b

223 HAEAAHHGRISTERBRAEOR
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Fig.2 Effect of saline-sodic stress on increased degree of content of soluble sugar

and protein of sweet sorghum seedlings among different varieties

224 HFAABHUBHEHEMAKSEFNY N
HYy—BBATEHEHE, AAKREHRBEAR.
mRIRMEMHBRYBEEARERSERD,

HELEhaE, &AM HERE M 3.2~10.4
5. HPHF/RAAREER K, BH—5 R M-
S81E MR B /D,

23 REMDENTRGHUBRHIENBRSBHOER

Table 3 Effect of saline-sodic stress on content of proline of sweet sorghum seedlings among different varieties

&P MEM &1t Proline content(g/g) 404 (% )
Varieties CK Control B 38 Stress Increase over control
314B 57.133£7.293 d 289.780 + 16.519 d 410.389 + 37.780 be
iR Ximeng 110.137+8.778 a 1045.972 + 49.409 a 855.371:112.124 a
Rio 81.455 + 13.046 be 544.445 + 70.686 ¢ 571.938+59.374 b
BL¥ER Keter 68.227 £ 15.478 d 708.273+57.774 b 975.863 + 261.245 a
BE#-—~ 5 Nengsi 1 8§2.803 £9.402 be 268.628 + 49.470 d 226.726+ 69.912 ¢
M-81E 88.841£11.462 b 354,787 £ 47.798 d 299.751+30.128 ¢

225 HXAASHHHEHGHRATERER
gL ESYh HEPEMMT e MHAERA
i A A B MDA SR, &M
FE b nwE BE A 3, 6 AN Fh 2 a8 U IR R A Xt
BT 2.4 ~4.5£5,314B BB R MEER —5
Whn g oK, R R Z i B E  M-81E 2
AGERND, BLMHA_BIEHNEEST.2% ~
195.9% W N ,314B MITAF MMM B L, HE B X
EEWHER BEFW—S5 M MSIE M MARD .
2.2.6 HARFARHHZRHGRPHERAYR
5 b 360 {56 7 B 2 40 5 4K 9 R 5 45 B POD . CAT
1 GSH-Px & vE &R 1%, Wi SOD {EHEAIEILE 6
anFpEIFEEER K Z M, WA 4,314B Rio FIBHFE/R 3

AN FPER A S ,SOD IS TR, Rio TRRMEZ;
76 %% (BB 1 — 5 M1 M-81E 3 ™ & B0 A9 SOD 15 38 m,
M-81E /MK £ ,H 119.0% ., POD G245 H
Bk, M3 83.5% %) 630.9% , fE1F— S 69 &
4, 314B NI E, BB M- 81E CAT 15 th
i & ik 439.6% , i BE4H — S LN 135.1% . Rio
) GSH-Px TE LI N & K, 7y 431.9% , BHF /KAl M-
S1E MM B4 ,314B AR HEER — B FH,
2.3 6] G % EH M5 3R 4h % W 350 BB BE 1 AR
UREL BREAEHN . LHEESRE R_-BY
BAE AT EES S T ERM L EE N KRE,
FAR B R B0E: BT 6 B 15 B 5 b ot 6 AR 58 )
ZEE,TAEERS/N, RV ELRMA T ZEmE
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Fig.3 Effect of saline-sodic stress on relative permeability of plasma membranes
and content of MDA of sweet sorghum seedlings among different varieties
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Fig.4 Effect of saline-sodic stress on increased degree of protective enzyme
activity of sweet sorghum seedlings among different varieties
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Table 4 The comprehensive tolerant evaluation of the six varieties of sweet sorghum to saline-sodic stress

# B REES o e T 2 4

Varieties Root-shoot ratio Root viger Chlorophyll MDA permeability Mean Ranking
314B 1.00 0.80 1.00 0.93 0.85 0.92 6
PFGHR Ximeng 0.80 0.00 0.00 1.00 0.61 0.48 3
Rio 0.50 0.58 0.02 0.67 0.44 0.44 2
AR Keter 0.86 1.00 0.67 0.42 0.91 0.77 5
BE%H— 2 Nengsi 1 0.32 0.79 0.95 0.07 1.00 0.63 4
M-81E 0.00 0.34 0.78 0.00 0.00 0.22 1
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Research on physiological characteristics and the assessment of tolerance of
different varieties of sweet sorghum seedlings to saline-sodic stress

DAI Ling-yan''?, ZHANG Li-jun', RUAN Yan-ye', HU Kai'
(1. College of Biology Science and Technology , Shenyang Agricultural University , Shenyang, Liaoning 110866, China;
2. College of Life Science and Technology , Heilongjiang Bayi Agricultural University , Dagqing, Heilongjiang 163319, China)

Abstract: In order to study the physiological changes to the saline-sodic stress based on the composition of Na,CO;
and NaHCOj; and assess the tolerance of different varieties of sweet sorghum ( Sorghum bicolor (Linn.) Moench), the pa-
per was determined the relative indexes of seedling growth and physiology in the six varieties of sweet sorghum seedlings
with condition of salin-sodic stress. The results showed that compared with the respective control group, under saline-
sodic stress,the sweet sorghum seedlings was decreased the total weight of plant, height, root vigor and total chlorophyll
content, but increased the content of soluble sugar, soluble protein and proline, improved the activity of peroxidase,
catalase and glutathione peroxidase. Meanwhile, plants were increased the relative permeability of plasma membranes and
content of malonaldehyde. However, root-shoot ratio and activity of superoxide dismutase were showed higher or lower a-
mong the different varieties. M-81E displayed that root length was down slightly, root-shoot ratio was increased furthest,
the relative permeability of plasma membranes and content of malonaldehyde were added least, superoxide dismutase and
catalase were enhanced furthest. But, 314B displayed that root-shoot ratio, height and total chlorophyll content were de-
creased most, the relative permeability of plasma membranes and content of malonaldehyde were added more. The assess-
ment of the sweet sorghum tolerance to saline-sodic stress with the method of subordinate function values showed that the
6-varieties of sweet sorghum were ordered in sequence from the strong to weak: M-81E > Ximeng > Rio > Nengsi | > Ke-
teer > 314B. The conclusions can reflect that the main adaptable characterizations from sweet sorghum seedlings resisting
the condition of saline-sodic stress, were the root-shoot ratio increased, the root vigor decreased lesser, the content of
soluble protein increased more, the activity of superoxide dismutase and catalase increased more.
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