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Effect of Sorbitol Chelated Calcium on Seed Germination of Rapeseed Under NaCl Stress
WEI Qiangian, SUN Wenxuan, LI Tengsheng, ZHANG Huanyang, HAN Chuanhao, ZENG Fanhe, YAN Dongyun”
(College of Environmental Science and Technology, Qingdao University, Qingdao, Shandong 266071, China)

Abstract: In this paper, the effects of sorbitol chelated calcium on rape seed germination under NaCl stress were studied by
controlling calcium sources (chelated and free calcium), the mixture ratio of two forms of calcium (different chelation rates) and
the concentration of chelated calcium. The results showed that when the concentration of NaCl in the culture medium was 150 or
170 mmol/L, it seriously affected the germination and radicle growth of rape seeds. The addition of two forms of calcium
significantly improved seed vigor and germination rate under NaCl stress, promoted the growth and elongation of radicle. Under
NaCl concentration of 170 mmol/L, the addition of sorbitol chelated calcium with different chelation rates significantly increased
the germination potential and germination rate of rape seeds, and the promotion order was 70%>0>40%>10%>100%. When the
proportion of chelated calcium was 70%, the effect of promoting seed germination was better than single calcium nitrate or entire
chelated calcium. Under NaCl concentration of 170 mmol/L, the addition of different concentrations of chelated calcium reduced
salt damage, and seed germination potential of sorbitol chelated calcium was the largest with Ca®" concentration of 0.897 g/L; at
the end of germination, the radicle length of seedlings treated with sorbitol chelated calcium was the longest with Ca**
concentration of 0.577 g/L. When Ca®" concentration was further increased, the promotion effect would be reduced. In conclusion,
soaking seeds with sorbitol chelated calcium under salt stress can reduce salt damage. The coexistence of chelated and free
calcium in the ratio of 7:3 has the best effect on promoting rape seed germination under salt stress, and low concentration of
chelated calcium has a better effect on promoting rape seed germination under salt stress.
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Fig. 1 Experimental process of effect of exogenous calcium on rape seed germination under NaCl stress
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Table 1 Effects of different sources of exogenous calcium fertilizers
on rape seed germination index under NaCl stress
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Fig. 2 Effects of sorbitol chelated calcium of different chelating rates on rape seed germination (A) and radicle length (B) under NaCl stress
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Table 2  Effects of sorbitol chelated calcium of different chelating
rates on rape seed germination index under NaCl stress

IhEE B S R CFIWEZFN xS T ARXITAR

(%)  FHEL I (d) (%) B K%
CK — 9.73 a 291 a 0d 41.20a 100.00 a
ST - 357d 217¢ 57.4a 0c 0c
SN 0 7.8lbc 246bc 158bc  6.72b 2047b
SC 10 722c¢ 246bc 192b 6.75b 22.08b
40 7.49bc  2.46bc 169bc  6.68b 2121b
70 8.51b 2.70 ab 9.0 cd 7.12b 20.18b
100 7.12¢  239be 19.2b 598b 20.24b
W -7 FRKES, TH.

23 ARREMLEEESISXHREMFIELMN
FAIRI< 52
WE 3A s, K23 dif, CK AbH =R
TR 94.4%, N0 NaCl &b 3RS 1 & 25
PUY 24.4%, [FRF O] LAE W, FrALBMF 773 ~

5dNRHERBEM, 5 d)F, RAERERE FIE;
FAARA . 7E NaCl B8 (170 mmol/L) T, Fra &
Ca™ (AL RS AT fR iR F i &, Bl Ca™ Wk A3 N
P75 R AR RS Ca® AL 25U T
WeRE Ca® b3, Hr 0.897 g/L Ca®" AbFRAYFN T & 2
AR, SN NaCl AbBEAH FLHE N 90.9%. & 2745
R, E5 I AE AL W B B S R & 2R R, Tk
75%LA s Hed 0.257. 0.577 F10.897 g/L Ca™* 4b B
FAXFHE S, 35 80%LL b Wi R Ca¥t W R AT
1R ZERREAK, (AR T B NaCl Bkl . Bbsh, B
358, 10 mmol/L CaCl, i=F1)5 %} 170 mmol/L NaCl
38 R B A SRR T R SRRSO R Y FE
85 mmol/L NaCl 8 F #8025 1 20 mmol/L CaCl,
VU ZE R T R ZE R m P i 7E 170 mmol/L
NaCl 38 F 741 50 1 75 mmol/L CaCl, &b 3 i) i fh
i £ /NAZ SR & ZE R A BT T LB, AT
PIER MOV EE | AS[FEIVEY) , EL 2 A R A AN [R] i
SR AT R SRR A il Ca® YR FE AR 22 Tk

http://soils.issas.ac.cn



5 2 39

MGG IWALEEEL S E5 X NaCl sl T b SR Fh 51 & 1 52 0

289

- CK —— ST —a—0.257g/L Ca*
—v—0.577 g/L Ca** ——0.897 g/L. Ca**
—< 1217 g/L Ca* »—1.5379 g/L. Ca**

120
110
100
90
80
70
60
50
40
30
20

r A

FhF 2% (%)

K2 RHL ()

(B) ST 0.257 g/L Ca**
I [ 10.577 g/L Ca™" BZ 0.897 /L Ca™*
I 1.217 g/L Ca* 1.538 g/L Ca®™*
EJCK

[T T e =

RFREL ()

3 NaCl B TR Ca®* KE L FEE A B T4 (A)FERK BRI E I

Fig. 3 Effects of sorbitol chelated calcium of different Ca*" concentrations on rape seed germination (A) and radicle length (B) under NaCl
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Table 3 Effects of sorbitol chelated calcium of different Ca** concentrations on rape seed germination index under NaCl stress
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