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Table 1 The concentrations of various salts (NaHCOj3 ,Nap;COs , NaCl and Na; SO;) and pH in treatments
Lb 3 NaHCOs Naz CO3 NaCl Naz SO4 Total salinity -
Treatment /mmol « L1 /mmol « L1 /mmol « L™ /mmol « L—1 /mmol « L1 P
%} B8 Control(CK) 0 0 0 0 0 6.76
A Salt stress(S1) 0 0 45 5 50 6.79
EhiiA Salt stress(S2) 0 0 90 10 100 6.78
EhIRIE S A Salt-alkaline mix stress(MSA1) 40.5 4.5 4.5 0.5 50 8.21
EHIRIR -G A Salt-alkaline mixed stress(MSA2) 40.5 4.5 50.5 5.5 100 8.23
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Fig. 1 Effects of salt (S) stress and salt-alkaline mixed (MSA)

stress on total plant dry weight of Heilianthus annuus L.
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Fig. 2 Effects of salt (S) stress and salt-alkaline mixed (MSA) stress on mineral element contents in sunflower leaves
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Table 2 Effects of salt stress and salt-alkaline mixed stress on the ionic activities and free concentrations of macronutrients in nutrient solutions

F @D L 2014002):1~5

Kb ¥ e Ca2t /ymol « L1 Mg?+ /umol « L1 K+ /mmol « L—1 SO42~ /mmol « L—1 NO3; ~ /mmol « L1
Treatment Concentration 1A FC 1A FC 1A FC 1A FC 1A FC
Control 0 3718.0 8 504.0 1973 4 512 11.25 13.84 1. 466 3. 353 24. 39 29. 99
S1 50 2 948.0 8197.0 1549 4 306 10. 57 13.65 2.529 7.033 23.22 29. 99
S2 100 2 580.0 7 962.0 1348 4162 10. 19 13.51 3.406 10. 51 22. 63 29.99
MSA1 50 375.6 969. 7 1 490 3 848 10. 89 13. 80 1. 703 4,397 23. 66 29. 99
MSA2 100 400. 9 1187.0 1 280 3792 10. 39 13.63 2.732 8. 092 22. 86 29. 99
WL IA B FE R FC, A B . Bk ddk i GEOCHEM it 8 H ., T,
Note:IA means ion activity; FC means degrees of freedom. The data calculated by GEOCHEM software. The same below.
*3 # WAmE TR H PO,* (HPO,”” (H. PO, ™ i& BRI RN
Table 3 Effects of salt stress and salt-alkaline mixed stress on the activities of PO4*~ , HPO,?~ ,H, PO, ~ in nutrient solutions
pus:| W 1A Total 1A
Treatment Concentration PO43~ /nmol » L1 HPO42~ /ymol « L1 Hz PO~ /pmol « L1 /pmol » L1
Control 0 7.749X10—4 17.7 2 860 2877.7
S1 50 9.032X10—4 18.6 2770 2 788.6
S2 100 9.615X10—4 19.4 2 730 2749.4
MSA1 50 0. 4878 122 218 340
MSA2 100 0. 4435 112 201 313
x4 D8 X T R B R AN R R

Table 4 Effects of salt stress and salt-alkaline mixed stress on the ionic activity and free concentrations of microelements in nutrient solutions

Ab ¥R B Fe2t /ymol « L=1  Mn2* /ymol « L™1 Cu2t /nmol « L1 Zn2+ /nmol » L1 B(OH)4 ~ /nmol « L=!  MoQO42~ /nmol « L1
Treatment  Concentration 1A FC IA FC IA FC 1A FC 1A FC 1A FC
Control 0 3.029 6. 926 2.231 5.102  2.314X1073  5.292X1073 1. 1150 2.551 5. 849 7.192 438.2 1 002
S1 50 2.521 7.010 1. 753 4.874  1.890X10—8  5.255X1073 0. 9110 2.533 6. 389 8. 250 367.8 1023
S2 100 2.272 7.012 1.523 4. 700 1.684X10—3  5.197X1073 0. 8115 2. 505 6. 782 8. 989 334.7 1033
MSA1 50 1. 615 4,168 1. 035 2.673 1.020X10—3  2.633X1073 0. 4920 1. 270 520.9 660. 3 430. 1 1111
MSA2 100 1.723 5. 105 1.012 2.999 1.071X10—3  3.172X1073 0. 5165 1. 530 529.2 694. 3 374.9 1111
2.4 HBHEMHETHMHET RILRESESHE pH ZH HI3R 5 #hBE .pH LA K &9 R0 R & & =2 8] i AH R M 43
FAAE S WA LE S, pH 587 FoT R & &2 0 28 B RHEX

B 2 FfbE R SR T4 B R R BE R AN
FRIE — WY E R T o BB 22 3 ARA RN

e 3o U B A8 T 2 AR A R pHL AT BRI R A R N
BRTTR R B EB RN,

x5 H e TEHEFNT RTERSESEHE pH Z BRHEXES
Table 5 Correlations among mineral elements of sunflower,salinity and pH
N P S K Ca Mg Fe Mn Cu Zn Na Cl
EHE Salinity —0.056 —0. 241 —0.315 —0. 470 —0.518* —0.537* —0. 064 —0. 450 —0.414 —0. 094 0. 608 * 0. 830 * *
pH —0.892% * —0.971% * —0.987* * 0. 159 0. 891 * * —0.630% —0.821** —0.801** —0.908*%* —0.714* * 0. 566 * 0. 226

e« FRBEMR, » x L BEMK.

Note: * means significant correlations, * * means very significant correlations.
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Effects of Simulated Salt and Alkali Conditions on the Mineral Nutrition of
Helianthus annuus L.

LIU Jie!?
(1. Weifang University of Science and Technology , Shouguang, Shandong 2627003 2. School of Life Science, Northeast Normal University,
Changchun, Jilin 130024)

Abstract ; Taking ‘Baikuiza No. 6° Helianthus annuus L. as material ,under salt stress and salt-alkaline mixed stress, which
were established by mixing NaCl, Na, SO, , NaHCO, and Na,CO, at various proportions. Several indices of seedlings
stressed-including growth and mineral elements contents were determined. On the base, by analyzing the status of mineral
ions outside the roots and the level of mineral nutrition of plant body, an investigation into the different effects of ion
absorption about salt stress and alkali stress were carried out. The results showed that there were significant difference on
mineral nutrition content between salt stress and salt-alkaline mixed stress. The contents of N, P, S and Fe did not
decrease,but increased under salt stress;while contents of almost all mineral nutrients declined under salt-alkaline mixed
stress. High pH caused ionic activity and free concentrations of some mineral elements to decline sharply and even to
precipitate coupled with the reduction of the absorption capacity of roots, which was the fundamental reason that alkali
stress showed nutrient stress. Nutritional damage of alkali stress was not only one of the main baneful factors,but also
one of the main reasons why it was more severe than salt stress.

Key words: Helianthus annuus L. jsalt stress;salt-alkaline mixed stress;mineral nutrition

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

