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1.1 R E5EY

HHX L SRR B AN SR R, IR RN E iR SR, HEh
RSB R L ERVEY NS, WAONIEALS (FALS) (HIRERIRIEBEERE ). Bigékl
5 (LK-D CHRE LRI IR E ) FIBi%26'5 (XK-6) CHragfO LR =B & ).
1.2 R

PR YN 1.2 GH®). 45, 55, 6.5, 7.5, 85, 9.5, 10.5. 115, 125, 13.5. 145,

&

15.5. 17.5. 19.5. 21.5. 23.5. 255, 27.5. 295 g kg™. Fl#LHEFI, FEFE1S difl#—JIRT,
HEAR.

ARG R P SR VA K L B AT BT ORI M, =23 em. 4418 e FIE
W, BT 455 kg. AL EAkg %N 150 mg. P,05100 mg. K,O 100 mgjiti A\, #H12%4F
R R 21,467 g (J£fF0.880 g, iBfF0.587 g), HEiLMERRE50.978 g, Hiliz410.833 g. 20024F
6 H 2L H AT #EFD, BRIE RN FPRIVEIRIOFN T, SERRRFIL0KL, GRS L% H
HEOL. DL se 4 b A i, 0t v e ) R B . RRAE R R R R A S
M. % #h e <9.5g kg™ AL FE H 1 T A S S8 S50k, BRI ST T & 3k
WA ) R K F B Sk, B E+ LIRE K E (15% L), ¥iZERA
SEAE, MG — FFFAAHEAT K45, AR RS /K B T R A 70%,  HRAE 3K 5
R R R RIRE (7R PEENL g TR e E. HHARMENEKRE, R
TREFIEE, 11120 dLL S AR 25 A KR AE &AL A I WO R R

F1 K HEEARMER

Table 1 Soil properties of the experimental field

LT B 741 lon composition (cmol kg™) Sﬁ?ﬁﬁ% -
L alt conten
Salinization HCOs  CO#* cr SOS  Ca Mg" K'tNa' T (gkg?)
il\»‘% .
EEE/’)?JT . 1.97 0 191.55 27143  1.67 60.65 243.48 29.5 8.8
Severe soil salinization
bk
%fmb‘.pc.j:. 3.93 0 3.10 12.24 12,5 4.10 3.04 121 8.2
No soil salinization
1.3 JeTrik

X HER (%)« WERFUEEE3RITG, BERFR8:0081 T 4F18:007% Fe t— X i i 4L,
HEMILE R OE, R TARE DLW RIRE, S AR M, AR e
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KFOREHT R AT . M TR (%) =#hiEd AR R H T3 >100.

it 38 B R EE AR IR FE RIS M B R TS B (g kg™ AR T
SRR I T 27596 LA_E AR B (AR S s T 2R SOTIRIE (g kg™ A H T FRAA N IR H T
ZRE0%I AT L BRI T s T Eh A BRI (g kg™ &t 1 238 WP R Y 1 2R 1000 A X 7 4 vk
J .

SRR AW FRAER SR e R, GRS T, T ARKT. Na™ %
o ARG ZR= O IR AR KOs FE — SR A PR AR KOs D) ><100/%f IR A K s . g4 dh i
pHE R4 SRR AR Na™ & & IR 77238 2 8 SOk [12] -
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BN, UL ZE246 5 BUEALSRIBE 2 44 15 % £h b 56 UK .
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Fig.1 Effects of salt stress on germination rate of oil sunflower
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Bl (3R2) - MRS LRI B UG K R (reas=-0.900 4. rix1=-0.983 6.
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Table 2 Correlation analysis of germination rate of different oil sunflower varieties and salt
concentration, and critical values of salt concentration

3k i Salt concentration (g kg™)

m EIE Wi s r S EARE WEEEBOLRE R E
Variety Regression equation Tolerable salt Half-lethal salt Limit salt
concentration concentration concentration
FA15 Y=-0.168 9X>+2.407 5X+85.499  -0.900 4™ <17.76 23.28 29.44
LK-1 Y=-0.175 3X?+1.217 1X+95.289 -0.983 6" <14.78 19.92 25.80
XK-6 Y=-0.168 4X?-0.222 9X+94.843 -0.9700" <10.21 15.67 21.79

T YRIRFI TN B3, XEIR I ER UL s %03 SRR AR OC RELAES% 1% 2 7K F Note: Y indicates relative germination

rate of seed, X indicates soil salt concentration. * and ** represent the correlation coefficient is significant at 5% and 1% level, respectively
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Table 3 Effects of salt stress on plant height at different growth stages of oil sunflower
hU S ¥k Plant height (cm)
s A Salt . e -
Variety concentration H Hﬂ EEH g %ﬁ’ﬁﬁﬂ EE?AHE
1 Seedling Budding Flowering Maturing
(9kg™)
1.2 29.70+.64aA 36.4242.93aA 65.39+1.63aA 75.4041.06aA
4.5 25.7040.73bB 28.47H.27bB 48.44+ .97bB 58.7040.90bB
55 19.714.12cC 21.2540.27cC 29.0840.75cC 33.0040.78cC
FA15 6.5 17.6140.92dC 19.0640.08cdCD  21.9240.48dD 24.6741.18dD
7.5 14.2340.09eD 15.5940.29deCD 18.0040.33eD -
8.5 13.8340.37eD 13.5040.08eD — -
9.5 12.8040.16efD  13.3140.72eD — -
1.2 37.20+2.29aA 43.8742.13aA 76.67+1.57aA 87.33+1.03aA
4.5 33.8042.11bA 39.7342.24bB 69.3342.87bA 86.56+1.23aA
5.5 25.28#1.71cB 27.93%2.21cC 44.28+44.10cB 54.6741.19bB
LK-1 6.5 19.29+1.15dC 21.6740.24dD 27.8942.02dC 33.43#1.31cC
7.5 18.6340.58dC 20.6440.70dDE 24.2440.99deC 27.0049.36¢cC
8.5 13.3140.67eCD  14.4340.46eE 22.0049.16eC -
9.5 11.6040.29fD — — -
1.2 35.10+1.84aA 43.57H1.78aA 76.61+1.09aA 91.22+1.43aA
4.5 27.07+1.48bB 28.67+1.81bB 53.6142.02bB 67.31+1.35bB
5.5 21.2540.81cC 23.53#40.12cC 28.77#11.02cC 37.7540.59¢cC
XK-6 6.5 20.25#.35¢cCD  21.71#40.71cC 25.00+1.47cC —
7.5 15.7040.92dDE = 16.4340.31dC — -
8.5 14.8940.23dEF — — -
9.5 11.4240.89eF — — —

VE: HE R AN A BER R AR R 25 IR 5% R 1% R K, FE .

iy [R] (1) 4E

Note: Values followed by different letters mean significant in
difference among treatments at 5% and 1% level. The same below.

PR IE T = AN i PR AR R (M A AR R, HAEASR B AR BER LS 57
(B 2a~ P 2d), BE3E MG 5R AR, XEZE A A3l A T g0 . o ShEUs R i
RS SR T 2R A Ao ] 2a AT HE 24 S BRIl 25 i S A A R ) 2B 3 40%
IANRESE LTS S, L 50960 WA REAE S A8 BRI, AERAE 35 BAE IR B8, = dhdh
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Fig. 2 Effect of salt stress on relative inhibition of oil sunflower at different growth stages
2.3 ERRhIE N BN A B IR

RIS AR R, AV PR, T ERN R 2 G RN . HPE
SHEPIAE K H 0 R B Sh AR S ) B RO, iR 4 WA, B SR SR )
IR, MR A B E NS, FPRL AR R R R RS, SRR R 5
Wi 22 KT A8, HA A TR AEAE IR B Z2 5, X TR 25 A4 PO o A ) 52 0 /T 25 UK
fiFl. 12 A15 TERRIRAE<6.5 g kg™t IS ATSRAFAEM =B, EhIKIE<45 g kg™ I AT 58 BH AR T o
ko 15 EhIKkIE<7.5 g kg™ I ATFRAF AR, hIKE<55 g kg AT SRR SLAE TS s
A 6 TERRESSS g kg™ I AT SRAGAE R, k<45 g kg AT S SO AR S ERRIFDY
IR IR L) KPR BN . BT AR 6 >k ALS>Pl ek 1 5. IlZER] Se s LA s
FSRAF YR (A RN PEZE % 1 5>1E ALS> ek 6 5, M HRREENAEKZMH, £85I
BAEHIRE L. =AM s, Bt 1SR B VR AR R, VA AL IR, HTEEIR 6 SRR

a4 RBHE XS EATRL Y~ ERIRE

Table 4 Effect of salt stress on grain yield and biomass of oil sunflower
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IR 77 & Yield (g pot™) A%t HE ek~ Decreased (%)

i Salt — —
Vaiey  concenttion LB B oms o
12 46.1340.30A  17.7330.17A — —
s 45 212342.04B  6.4020.96B 54.0 639
5.5 6.5040.24C - 85.9 -~
6.5 4.8040.41C - 89.6 -~
12 57.4742.03A  18.9340.68A - -~
45 40.4045.06B  11.13+131B 29.7 412
LK-1 5.5 130741.11C  2.2020.14C 77.2 88.4
6.5 4.1240.06D - 928 -~
75 3.7040.10D - 936 -~
12 58.0043.01A  18.57+.14A - -
45 202743098 4.19+1.07B 65.0 774
xK-e 5.5 5.7040.37C — 90.2 -
6.5 - - - -

2.4 EEpESTHIEEM K. Na"S 8B & K'/Na' tL R m
Fobte SRR R 3l T AR B RIR B A S i, AERRAIR R T,
SAHZE A AR Na SR (B 3a) 7E Rl T 35 Bl Eh A RE R385 A xok B RS 135 484
(p<0.05). H A% ALS HIfN T 5.8 f5~12.6 £, PEZEH: 1 534N T 2.2 f5~33.6 fi5, #1%%c6
SEINT 4.2 £5~9.3 fif: TER—#hIREE NRIFRA Na' & Bk 6 5>k AISSPiZE Rk 14,
Tt B T R AT S B A VA AR Na i, AT sk e

Pl 3b 5 R iR IEERIR R KT B BRI R TR R 0 S S R n S v/ e A (1B 3b)

REE AT 2 0 4 bk <55 g kg W ZERAEE (p>0.05) , >55 g kg™ Iif 257 83
(p<0.05) , & HHIE B ) Eh MW ie v (it il S R NS, LR B L PR BE DU 7= A S AR P, 7E ()
—EhUKFE FRERI K& BRI Na A .

AN ZE RO AL R KN R (B 3c), F AL5 Oy 18.2, BiEZEZ: 154 33.6,
A 6 504 11.0, AJ LI Bh SR B T AR U R . B BRI BRI, KN K
FEBEAK (p<0.05) , {H ik — e fE B 5t EB e . F—3hikE PR KNa RIS
K" — 8o IX BB kb % Na (R, K K4 5 7F 5 e 1030 B, AR FF B KNG,
SRR R RO O e BRI 1 B AL —
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Fig. 3 Effect of salt stress on Na* and K" contents and K*/Na™ ratio in shoot of oil sunflower
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Responses of Different Varieties of Oil Sunflower to Salt Stress

Cui Yunling' Wang Shenglu® Chen Bindong® Yang Sicun' LiXiaodong"
(1 Institute of Soil, Fertilizer and Water-saving Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou
730070, China)
(2 Institute of Beer Raw Materials, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China)
(3 Gansu Association for Science and Technology, Lanzhou 730000, China)

Abstract A pot experiment was conducted to study effects of salt stress on emergence, growth, yield and
absorption of Na* and K* of oil sunflower in order to clarify differences in response to salt stress between different
varieties of oil sunflower. Results show that increased soil salt concentration decreased emergence rate, plant height,
yield and biomass of oil sunflower, regardless of varieties, and the inhibitory effects were more apparent with Variety
XK-6 than with Varieties LK-1 and FA15. QOil sunflower was much more tolerant to salt stress at the germination
stage than at any later stages, and lower salt stress was somewhat beneficial to emergence and growth of oil
sunflower. It was found that when the relative inhibition rate of salt stress reached over 40% at the seedling stage, the
plant could not complete its life cycle, and when over 50%, it could not survive the budding or flowering stage. Na*
content in oil sunflower plants increased multiplied with increasing soil salt concentration, but K* content did not
change much, thus lowering K*/Na* ratio drastically. So, proper salt concentration may promote K* absorption by oil
sunflower, but big differences exist between the varieties. The oil sunflower plants under the same salt stree followed
an order of LK-1 < FA15 < XK-6 in Na* content, and a reverse order in K* content and K*/Na" ratio. In terms of
sensitivity of the plant at different stages to salt stress, a decreasing order of flowering stage and budding stage >
emergence stage > maturity stage was worked out. Therefore, it seems to be a major mechanism of oil sunflower
tolerating salt to reduce Na" absorption, keep K* stability and maintain higher K*/Na* ratio in plants. The three
varieties show a decreasing order of LK-1 > FA15 > XK-6 in salt tolerance.

Key words  Salt stress; Oil sunflower; Salt tolerance; Yield; lon uptake
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