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effective relative light intensity,yield and quality significantly increased; When the height of stem was>>110 cm,with the

increasing of stem height that the net photosynthetic efficiency, effective relative light intensity and quality had a slight

increase but no significant differences and the yield began to decrease. When the density was 3 m X4 m,that the stem

height of full fruit period apple was 100—110 cm was a good index of cultivation of adult‘Red Fuji’apple cultivation in

the Longnan mountainous area of Gansu.
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e, HRTATRECER I E 7 A U e se ik (PIA)
B IR S ek (ELISA) | i B0 A8 3% (HPLO) 7185 350
A — = B PO AT R 3% (LC-MS) . #hMH4 Udb |
BRF AR & B W B A4 i e S #4864, FIlF HPLC Xt 5
MR IAA ABA fil GA, & &A1 T E BT TR R
ERMEEIEE KRB RPFEAEWIER. S5
SEUOTERNT T TR AN 8 3 S T R R R B R R AL R
R E Z A N IRAE IR W7 s FE R AR S T L TAA,
ABA il GA; 7€ 5 min P SCIL 584 53 8 , S AR I PR Dy
8.0 ng/mL, fEBYERER IR A, BB T 3 MR ML
AR

WEERMA FEEAMAMEY  ERER S AEE
FIHIAL . IRk , B 25 i AE 45 4 R B MR B T & IO 7
B IR FE AR IR E RS . R T R R
ERBHE L AEHEANEE R A EENM
o (ERXT R M B 5T B AT E 54>, B, A 5T
DL 4 ANI0ZE SR AR 42, 38 5 0 b R i A
W IF4EG HPLC HARME R FEREEE T A KR 5
HRMAERNE R V2 ER NIRRT EEA S
MR AE I Z RIME R .
1 MHEEF*E
L1 R%4k

MR ZE T R4 5] S CDW21777, DW667, “ &3 1
SR HEE 1057,
L2 REHFE
L2.1 FFdgRE REEH NaCl BIERF 74
ZERIEFRIR, B NaCl B WRVE B2 4394 80,160,240 mmol/L
3 A4 3, 2L O mmol/L g Xf MR, JHZER T &3
37. 5 Y MK AR RN B 15 min J5, IR 7K wh ik
T EETHA 2 ZIBAIESR LY, &1L 50 %535
IR #4559 7R [ 9 BE 8 NaCl YA 2.5 mL, 4403 3
WHEEEFINGRE 1 RIELK, R ASCIRES
FRFE IR 25°C GBI /20°C (B , J6HE 12 h, 26
7 KRB LA Hrbp SE R 4 % 10 BRI E AR K
BEHFR RFHRRFRE . BHERGP, %) =587
KR HFRTFH ARF FHO<100% 5 B HH(GR, %) =455
3 K& ZEFT B/ MR 750 < 10095 & ZFH B (GD =
2IGt/De(Gt $858 t REZFFFELDe FAHR R ZFRED
L2.2 WMERERBREH e RKRJRERARE
FEF 3 PR AR ERE A B R, 23 0 B B D 100 mg/L
PRUEVS T TR 3R 3 I W B IR A bR VA T,
FIARERE SIS RAE T 10 mL AR B AR .
1.2.3 WIFEERI HEFFREL 2 g JEFRE 7 KM H
2510 B ML, WEUBEE , A 30 mL 100 % #) F 8, 1R

AJ5 4'CHROGRIEIRGEIRE A 4 000 r/m B0 15 min,
B S DTIE N 20 mL 80 % R, IR A) R BT 4°C
KRR 1~2 h, BOFEAIF LIER, FEEZLH 1K,
BTSRRI E 0CIHER L B RA P EERA.
Pl KA 30 mL AVHBEAE BB 2 1K, 35 R BEAE K AH
pHEZ 2.9,/ 30 mL Z. R Z.BE % B 3 WK, & B,
40°CTFWEZET . H 5 mL FEEA.0. 22 pm SFLUEAR
R R T 4Cokea . SHREMESR 3K,

L2.4 &M 6%k Hypemil BDS C18 i
B B LR R :0~2 min BB, 0. 7% ZBR /K A TR =
25t 75(V/V) ;2~30 min & i.0. 7% Z B /KA W =
(25~100) * (75~0) (V/ V) s Kl I 4 : 254 nm; b fEAE
mmiERER 10 oML RFIRE SRR R 20 MR :30°C,

2 BRESW

2.1 IRIER VR BE XSS R T B & 5

M 1A LAR B, BEE NaCl e BE R34 hn, 4 b2
AN R 2R R ZF G R R BRI AR K BE RS T .
TE NaCl ¥ F A 80 mmol/L B, ‘DW667° Hl ¢ #r2€ 10 5’
X 2 AN GBI R 2R A T X B R 2R R, UL
R BEARHE T X 2 A AT R . #E NaCl ¥R B
240 mmol/ L Bt ,4 A~ i & 28 348 40k B2 10 57>
‘DW2177’ =‘DW667" >l 1 5, &K ZFHAR N Hr2k
10 B> DW2177°>‘DW667" > ‘Bl 1 B, R 48%
HIAR KR 722 10 B> DW2177° > ‘DW667’ > &7
157 (ERIARK B AR fE R Bl 157> ‘DW2177" >
‘HiPE 10 B> ‘DW667’,

2.2 R[RER VR BEXT A & B0 ZE IR IR & B A

FIF HPLC l5E T AR NaCl ¥ BT ‘¥ 10 57
FpF R W1 TAALABA il GA, 4§ 3 PN TR R &
=1k,

Wz 1 im, S48 GA, & &S bils 32 e
IR, #E NaCl ¥R B <160 mmol/ L B, b & #h vk B
HIHG N, GAs B9 & & M 38.75 ng/g 34 2 & KAE Y
49. 00 ng/g, & b B 43 5] Jg % B 1. 10 F5F0 1. 27 5,
24 NaCl ¥ B 38 25 KA 240 mmol/L B, GA; #) &
BN B 44.50 ng/g, AXT MY 1. 15 F5, K AL
ABA F B WAL 3R Se PR RS B0, 78 NaCl ¥k B <<
160 mmol/L B, ABA & & M 0. 18 ng/g Wil /D F| f ik
{ELFY 0. 13 ng/g, & 4bH 43 5] g XF B 0. 94 A% F 0. 72
£, 24 NaCl ¥ B 3 in 2] 5 K 1) 240 mmol/L B, ABA
H S BRI INB T 0. 54 ng/g, XF R 2. 98 £, %
AbFE TAA & BiRif E £5 vk BE A 38 i 5, A 5. 13 ng/g
HINE 17.70 ng/g, % AL 38 43 5 g X5 A 1. 88.2. 60,
3.45 1%,
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Fig.1 The germination rate,germination potentiality,germination index and radical length of seeds of

oil sunflowers under different concentrations of sodium chloride

x1 AR NClREPHMERNRERRSE

Table 1 The hormone content of oil sunflowers under

different concentrations of sodium chloride

W E¥EHE/ (mmol « L)

/(ng > g 1) 0 80 160 240
GA 38.7543.32  42.67+4.15  40.00£3.83  44.50%3.01
IAA 513+1.25  9.63+£1.63  13.35%1.45  17.70+2.11
ABA 0.18£0.06  0.174£0.09  0.13£0.08  0.54=0.12
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a8 T AR AR R 2 A A BB IR £ 05 TR
Hp— 1 EEMFENSRNRSELRLERZL.
ERRRR PRI — YRR, A RS A,
SRS MR ES A BN ER AT SRS
REERMEM. EFERNEZIEERN ERREH
BE LA E B HERBRD , Park F BRI, A4
REREAEYE DLW 5T o 38 rh R B O E . SNRES
hniE R IAA AR BERR 0 T R E AN I A S TR A
xR AT i HEPTRE 0T . B AEDY B Y R B SR
NAA AT LM D7 I 4B e e TR AR, %
I B TAA S B REE Hh W5 A3 N i — B 20
B3 MR FEME—MN— BT R AR, R TAA
AT RETE I ZE TR R AL A A RIME A

ABA TEHEY) BL 5T 38 oA B E B KPR
T B M NE AR A Y TR R B B
AL A2 Bl 3 0 e =R G B R R R 2 A AR R AE D
B RTABRRE R, Hh e TR R Z R BEN
S, ABA S 3N, ABA 7 i i R B R R S B0
R T e, AL BRI T AR KK
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B GA, TEIMZETR KR T E R EAE A .
WFSEANR GA, AbBEXF NaCl fifie T = A 25/ T8 & 1)
o, RIMAEBARUR BE NaCl B8 T, GA; ZAbBEXT—H 2
Fh A R BA RN, R R TR R FIEHM
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Effect of Salt Stress on Seed Germination and Endogenous Hormones of QOil Sunflower

WANG Peng'? ,MA Ling-ling? ,CHEN Yu? ,ZHANG Zhen-yu® ,LI Lin-fang® ,LI Ya"*
(1. Jiangsu Key Laboratory for Bioresources of Saline Soils, Yancheng, Jiangsu 224002; 2. Institute of Botany,Jiangsu Province and Chinese
Academy of Sciences,Nanjing,Jiangsu 210014)

Abstract : Oil sunflower is one of the important oil crops in China,which has the advantages of strong salt resistance. As
the first period of development of oil sunflower, seed germination was important in its whole life history, while the
research on salt tolerance was few. In present study, four domestic and foreign oil sunflower varieties including
‘DW2177° ,* DW667 7, ‘Gaoyou No. 1’ and ¢ Xinkui No. 10’ were evaluated at germination stage of salt tolerance, and
Xinkui No. 10’ was found the most salt tolerant varieties. High performance liquid chromatography (HPLC) technique
under different salt concentration on the germination of endogenous hormone contents of oil sunflower was conducted.
The results showed that,in the hormonal regulation of salt tolerance of oil sunflower, GA; played a role in the low salt
concentration and ABA played a role in high salt concentration; IAA played a central role in the regulation of salt
tolerance of oil sunflower. The results were important for further study on hormonal regulation of salt tolerance of oil
sunflower.

Keywords : Helianthus annuus ; salt stress;hormone;high performance liquid chromatography
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