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Abstract: Using Knop nutrient solution containing 3.0, 3.5, 4.0, 4.5 and 5.0 g - L™' NaCl as treating
solutions, NaCl stress treatments were conducted by matrix culture method, and some growth indexes and
salt tolerance of seedlings of five cultivars of Stevia rebaudiana Bertoni were analyzed and evaluated. The
results show that growth indexes of seedlings of all cultivars, such as dry weight of above-ground and
under-ground parts, seedling height, root length, leaf number, leaf length and width, node number of
main stem and ramus number, all are lower in NaCl stress condition than those in the control, and
generally appear gradually decreasing trend with NaCl concentration rising, but there are obvious
differences in decreasing range of all indexes among different cultivars. NaCl stress has a relatively small
effect on dry weight of above-ground and under-ground parts of ‘Zhongshan No.3’ and ‘Shoutian No.
2’ , and has a relatively great effect on that of ‘Zhongshan No.2’ and ‘Shoutian No.3’. Root/shoot
ratio of seedlings is all higher in NaCl stress condition than that in the control. In which, root/shoot ratio
of Zhongshan No. 2’ and ‘Shoutian No. 3’ seedlings appears the trend of first increasing and then
decreasing with NaCl concentration rising and reaches the highest in 4.0 g - L' NaCl stress, while that of
other three cultivars appears slowly increasing trend with NaCl concentration rising. The inhibition of
NaCl stress to root length is smaller than that to seedling height, and that to leaf length is smaller than

W BHA: 2009-10-27

BE&TIR . [L3 ARSI H (BE2009322)

PR 400 (1984—) 50, IVRHSTE A BCERG0 , 35 W B 46 AR 61 55 RS
O3 f5F# E-mail ; tonghaiying@ yahoo. com. cn



52 1

ZRASL A NaCl i Xl B 3G AN ] ity b 40 AR A B 520 61

that to leaf width. The result of correlation analysis shows that correlation of leaf number and ramus

number with dry weight of above-ground part of S. rebaudiana seedling is significant, indicating the two

indexes are important reasons leading to dry weight of above-ground part decreasing in NaCl stress
condition. On this basis, the five cultivar’s order of salt tolerance from strong to weak is ¢ Zhongshan No.
37, ‘Shoutian No.2’ , ‘Zhongshan No.4’ , ‘Shoutian No.3’ and ‘Zhongshan No.2’. In which, both
of ‘Zhongshan No.3’ and ‘ Shoutian No. 2’ have strong salt tolerance and relatively good growth indexes
and can be further researched as S. rebaudiana germplasm resources with excellent salt tolerance.

Key words: Stevia rebaudiana Bertoni; cultivar; NaCl stress; growth index; salt tolerance

Tl 28 ( Stevia rebaudiana Bertoni) X 44 Fif i34 it
KA EL (Compositae ) 22 4F 4 BAAE Y, J7 7= F 12
Prde ELPGAE M, A 0 25 b A AR R R AL
gy AR O A BCA AR B P s, WFSRE S A
B ZE RN ep TS A RITAR 0 T AR T AR v A
I, T ET e b A e 45 B — o 4 BIR YT
FARFR TR, Rk, B4 © Rk 4k HORE ( Saccharum
officinarum L.) FIEHE ( Beta vulgaris L.) Z J5 & HA I
SRR B FARBEDR, IR 2 T8 il ORI B
AT, 20 4D 70 AR EHAGBE S AT 4R
P ERR AR, H b R A R s T AR 28 3
2 TR, SR A ST A JFOR A 7= K, FE B b AR
ABRATEOL T, S AR AR AR Ly RP DR
FEVE T AR AR e Bl

AT, 2EA 2 T2 AR 7 B2
DNV R AL 1 3, 24 S 7T B st AR 1Y 209 P, ik
Hb A RTEAR BT EENER | BT BN TEAR SR,
XU A b IR Y S A RS B BRI
RWENHTRHRIT R HIS . CA RIS ERERY], Fh
FH b 3¢ ¥ % T ( Salicornia bigelovii Torr.) R
( Helianthus tuberosus L.) L U R R ( Kosteletzkya
virginica (L.) Presl)'* S5 £ Br R4 (1)) J2: A1)
FHMEYR B R Bl A Ria& R

Al AG S — o B R SRR, QN e FH LR
LR A AR AR PR AT A, 00 SR HE Bl oAb i
T AR e — 254 A X Eh it B2 I v 1 T % A1
B 5 B H FXEE g i ER msvk it 5 N
HMEEULARIE , I AR SRR R IR DL 5 A
BGARIE SRR S AL, X NaCl s 2504 T Fif 25 A
[v] fts b 40y v ) A RORBLEAT T BIFSE, B TR L HE T 24
Ttk i A I Ay i 6 2 U0 B A B B 4 A A B
BE ARy P B, S I TR A T R A B RS
(S

1 MR 7 ik

1.1 ##

ML 5 ARG AR SR il 2 5 il
35 45 CSFH 2 B RICSFH3 50, H
HOET 3 AN SR ACETLIRE - B R 2 B AR P A 5 T
(ra st LA e ) B B B B2 Rl S 2 A Rk
I8 T 2B AT SRR A IR AR (5 A HA)
1.2 7k
1.2.1 #HASGARZAFE  BFEEFCAB A M
TR 2:1 HAR G E G5, 2009 4F 5
AW IR | R A AE AR A — B B2 AN [ b
FIFFAG 2118, AR A 5 I 5 B FL 4 (=1 20
em  HAZ 15 em) W B TVLHA - EBA BRI B
FERTBEES IR N, 1/2Knop B FRI " BT HIEE 5% .
1.2.2 NaCl pria 4022 7 i Zoad— BO [a] iY i 5
FJ5 , 1E Knop B FE W PN A — & 1 W [E K NaCl, fifi
Knop EFEH NaCl e 2 T it vk B 23 136 510 3.0,
3.5.4.04.5 5.0 g+ L% NaCl b B LI A5
FE SO AR B T LR ARG 3 ~4 d
BEUE 1 R, LAY NaCl B9 Knop B 75 K% I
A RR,EACEL 3 B (RICA 3 IREA ), NaCl it ik
P30 d JF il A WA K AR
1.2.3 A KIE4EN 2%  NaCl Priasb? 30 d J5
AT AERFRPR I E 565 B Ge it 25 Ak B4 4 B
PRI 7 85 A R 3225 E A S BCEORI 15500 R J5
AR 25 53 2 TOU sy S B i &) o i b P U 3 3, A
BT AERE 3 R (H6 9 i) B R Sl
B R S FEAL AR B P I R Sy i K B
A L AR A PR R R 9 MR, ELR 43 3]
DA s AR G5 R O3, Bk — B T
FERE , FH E oK e T4, P 25 B K Ui 2 RO
WK A, 4 1 38 53 R &8 4343 TF , 430



62 W) B8 IR 53R 5 o 4R

F19 %

T 110 CHEEETT AT 15 min, F5 T 80 °C T4 it
TR E B, S AR ECT BRI AR L TR
O MG L = R EFR T i/ R T
1.3 #HiEaE

K H Excel 1 SPSS 11. 5 #AF X L5 BdE #1748
T, AT AR DG 0 22 53 Wl 2 P o #T

2 HERFpHT

2.1 NaCl fMEXEHF AR MM E T RENF
FEASTR) BT B MR B NaCl W38 45040 7,5 AN H 44 i
G w18 L 153 < R = | U W
2, MR L TLUE W B NaCl T vk B i $2 5 , R
(I 2 i P 407 v ) b 358 0 o i 34 S T R
G A 2ZE R, 7£3.0~5.0¢ - L
NaCl BHESAT, Rl 2 5 il 4 5 fe spH
357 gl b B A ) T BT A AT B (P<
0.05), f£3.0~3.5 g+ L'NaCl A &4 F, < ~FH
25 Y e AR 0y T B I TR AR (H 22 A

%1 NaCl BHEX#HETE R E M S FREAFM (X2SD)

W3 NaCl iR ERSE4.0~5.0¢ - L
BF, < SFH 2 5 &l b4 i 1 B i S AR
W, 7£3.0 ~4.0 g - L' NaCl Brift 644 F, il 3
RS < i 7 < R =Y 0 O O (B3 7 N )
%M NaCl TR RS £ 4.5 ~5.0 g - LA, R
Bl 3 45 Ay b S A T T A S AR T X
W (B AI X B /N, AE 5.0 g - L7 NaCl 30 544
T, il 35 FespH 2 5 4 R TR
O3B H AT BRFEAR T 38. 10% F1 53. 13% , i e /0 5
L4 5 G A B DU L X IR B AIR T
63.60% ,FEIERZ ;0 il 2 5 fCspH 3 50 4)
T H 0 0 5 ) E X BRI T 72. 68%
68.83% , MR K,

2 W, 763.0 g - L' NaCl 8 5040 F KR
CHLL 3 5 G R R RS A T BT R LR RE A 1S
A, At S i ) B I bR 43 I R AR RS [
JERRAG, Hor, < hili 2 5 A sEH 3 5 MR AT
Tt B E R T, Bl NaCl Jihai e B 32 75 (3.5 ~
5.0 g+ L"), 4% ShRh 4l i s R 3840 10 T I i 38 4

Table 1 Effect of NaCl stress on dry weight of above-ground part of seedling of different cultivars of Stevia rebaudiana Bertoni (X=SD)!)

i L5 T /g  Dry weight of above-ground part

NaCl it /g - L™

Conc. of NaCl il 2 5 il 35 Tili4 5 SFH2 S SHEKE=

Zhongshan No. 2 Zhongshan No. 3 Zhongshan No. 4 Shoutian No.2 Shoutian No. 3
0.0(CK) 0.465+0.04a 0.420+0.03a 0.684+0.07a 0.943+0.08a 0.446+0.06a
3.0 0.3520.02b 0.399+0.03a 0.526+0.05b 0.817+0.08a 0.332x0.05b
3.5 0.243+0.02¢ 0.396+0.03a 0.4310.04¢ 0.753+0.08a 0.279+0.05¢
4.0 0.240+0.02¢ 0.386+0.03ab 0.396+0. 04c 0.654+0.06b 0.245+0.03d
4.5 0.208+0.01cd 0.282+0.02b 0.267+0.03cd 0.462+0. 06¢ 0.238+0.03d
5.0 0.127+0.01e 0.260+0. 03be 0.249+0.04d 0.442+0.04c¢ 0.139+0.03e

D[] 51 Hp R [ () /NG bR IR TE 5% /KF 2257 3% Different small letters in same column indicate the significant difference at 5% level.

%2 NaCl BHEX T E R E TS FREAFM (X2SD)

Table 2 Effect of NaCl stress on dry weight of under-ground part of seedling of different cultivars of Stevia rebaudiana Bertoni ( X+SD)

1)

W R4 THii /g Dry weight of under-ground part

NaCl Ji i /g - L

Conc. of NaCl il 2 5 il 35 tili4 5 SFH2 5 SHEIKE=

Zhongshan No. 2 Zhongshan No. 3 Zhongshan No. 4 Shoutian No. 2 Shoutian No. 3
0.0(CK) 0.071+0.02a 0.055+0.02a 0.101+0.03a 0.088+0.02a 0.107+0.03a
3.0 0.045+0.01b 0.060+0. 02a 0.086+0.02ab 0.082x0.02a 0.085x0.02b
3.5 0.039+0.01b 0.052+0.02a 0.056+0.02¢ 0.070+0.01ab 0.067+0.02¢
4.0 0.036+0.01bc 0.049+0. 02ab 0.039+0.01cd 0.053+0.01b 0.066+0.01c¢
4.5 0.032+0.01¢ 0.042+0.02b 0.027+0.01d 0.052+0.01¢ 0.064+0.01c
5.0 0.015+0.01d 0.0320.01¢ 0.023+0.01d 0.0480.01¢ 0.036x0.01d

D )51 Hp R ] (1) /NG FBE IR TE 5% /K P 225+ 3% Different small letters in same column indicate the significant difference at 5% level.
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Table 3 Effect of NaCl stress on root/shoot ratio of seedling of different cultivars of Stevia rebaudiana Bertoni ( X+SD)

MR Root/shoot ratio

NaCl i /g - L'

Cone. of NaCl il 2 5 i3 5 Fili4 5 SFH 2 5 FH3 5

Zhongshan No. 2 Zhongshan No.3 Zhongshan No. 4 Shoutian No. 2 Shoutian No. 3
0.0(CK) 0.079+0.02 0.097+0.02 0.080+0.02 0.062+0.02 0.180+0.05
3.0 0.089+0.02 0.119+0.03 0.094+0.03 0.096+0. 03 0.219+0.05
3.5 0. 140+0.03 0.125+0.04 0.097+0.04 0.097+0.03 0.304+0.09
4.0 0. 188+0.05 0.142+0. 06 0. 146+0. 06 0.100+0. 03 0.306+0.08
4.5 0.140+0.03 0.149+0.06 0.154+0.07 0.107+0.03 0.272+0.07
5.0 0.120+0.02 0.182+0.06 0.170+0. 05 0.127+0.04 0.230+0. 06
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Table 4 Effect of NaCl stress on seedling height of different cultivars of Stevia rebaudiana Bertoni (X+SD)!
. RS/ em Seedling height
NaCl itk fE/g - L™ o o
Conc. of NaCl Fili2 % Fil3 5 il 4 5 SFH2 5 P 3
Zhongshan No. 2 Zhongshan No. 3 Zhongshan No. 4 Shoutian No. 2 Shoutian No. 3
0.0(CK) 23.80+0. 60a 28.10+1. 16a 30.80+0.91a 34.77+1.45a 26.27+0. 64a
3.0 20.00+0.29b 27.33+0.88a 29.60+1.30a 32.08+1.67b 22.37+1.13b
3.5 17.80+0. 60b 26.27+2.35a 27.00+1.85a 29.74£1.42¢ 19.10+1.07hbe
4.0 16.00+0. 67hc 24.53+2.00a 25.80+0.55b 28.36+1.48¢ 18.90+1.96bc
4.5 10.60+0. 70d 21.83+1.97b 19.77+2.56b 24.87+0.78d 18.05+1.95¢
5.0 6.83+1.99¢ 17.16+1.39b 17.23+1.21b 21.30+1.04d 11.00+0.76d

D[]8 sp AR R B /INE AR R TE 5% Kb 22 5 % Different small letters in same column indicate the significant difference at 5% level.

%5 NaCl BB # T E AL ER KL (XLSD)Y

Table 5 Effect of NaCl stress on root length of seedling of different cultivars of Stevia rebaudiana Bertoni ( X+SD) ')

fiE/ecm  Root length

NaCl Ji ik /g - L

Conc. of NaCl 2 5 il 3 = il 4 5 SFH2 5 SFH 3

Zhongshan No. 2 Zhongshan No.3 Zhongshan No. 4 Shoutian No. 2 Shoutian No. 3
0.0(CK) 8.73£0.12a 8.83+0.33a 12.37+0.41a 13.10+2.42a 13.00+1.25a
3.0 7.97+0.33b 8.53+0.23a 12.00+1.32ab 12.75+1.98ab 10.83+1.59ab
3.5 7.90+0.35b 7.50+0.46a 9.93+0.35abe 12.67+2.02ab 10.96+0. 26ab
4.0 7.13+0. 19¢ 7.85+0.32a 9.50+0.32bc 11.17+1.86ab 8.90+0. 80bc
4.5 6.20+0.22d 7.29+0. 11ab 8.97+0.29c¢ 10.73+0.90ab 8.80+0.31bc
5.0 4.60+0.35e 5.97+0.91b 8.78x1.17¢ 8.20+0.65b 6.87+0.29¢

D [ 3 oS ] (/NG P RE R AE 5% K- 1255 i35 Different small letters in same column indicate the significant difference at 5% level.
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Table 6 Effect of NaCl stress on leaf number of seedling of different cultivars of Stevia rebaudiana Bertoni (X+SD)"V

A %0 Leaf number

NaCl Rk /g - L7

Conc. of NaCl Hily 2 5 il 345 il 4 5 SFH2 5 SEH 3 5

Zhongshan No. 2 Zhongshan No.3 Zhongshan No. 4 Shoutian No. 2 Shoutian No. 3
0.0(CK) 34.67+4.41a 32.00+0.44a 38.67+0.67a 51.33£0.65a 42.0020. 50a
3.0 24.00+2.02b 30.37+£3.52a 32.00+1.15b 44.00+0.58b 24.67+3.71b
3.5 21.87+1.17¢ 29.33+4.0lab 31.67+3.18b 40.67+1.45b 24.00+1.33¢
4.0 15.67+2.33bc 28.67+1.33ab 29.00+3.79b 35.00+2.65bc 23.33+3.18d
4.5 13.33+1.07c 18.00=+0.33b 16.33+0.33¢ 32.67+1.67c 18.33+2.73de
5.0 6.67+3.52d 11.83+4.37bc 14.00+1.00d 29.33+1.12¢ 10.50+1.76e

D RF SR 1Y/ NG B TR TE 5% K-+ 2% 5 B3 Different small letters in same column indicate the significant difference at 5% level.
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%7 NaCl BHEXTH#E AR RFLE M A K ER 0 (XSD) "

Table 7 Effect of NaCl stress on leaf length of seedling of different cultivars of Stevia rebaudiana Bertoni ( X+SD)

1)

M E/em Leaf length

NaCl B kg /g - L

Conc. of NaCl 2 5 il 3 = il 4 5 SFHI2 5 SFH3 5

Zhongshan No. 2 Zhongshan No. 3 Zhongshan No. 4 Shoutian No. 2 Shoutian No. 3
0.0(CK) 5.70+0.95a 4.90+0.42a 5.90+0.42a 8.17x0. 12a 5.01+0.65a
3.0 4.70+£0.49a 4.67+0.17a 5.53+0.74ab 7.67+0.88b 4.86+0.35b
3.5 4.57+0.58a 4.72+0.15a 4.95+0.59b 7.43+0.12b 4.23+0.32¢
4.0 4.77+0.38a 4.70+0.49a 4.40+0.38b 7.40+0.40b 3.80+0.25d
4.5 4.00+0.40a 4.33+0.17b 4.23+0.12¢ 6.83+0.17¢ 3.67+0.33d
5.0 3.50+0.47ab 3.63%0.30¢ 4.00+0.23d 6.70+0.58¢ 2.53+0.38e

D[]8 sp AR R B /INE AR R TE 5% Kb 22 5 % Different small letters in same column indicate the significant difference at 5% level.

%8 NaCl BBt &3 A E S04 B it 5 R8N0 (X+SD)

Table 8 Effect of NaCl stress on leaf width of seedling of different cultivars of Stevia rebaudiana Bertoni ( X+SD) 1

M H 5 /cm  Leaf width

NaCl Ji ik /g - L

Conc. of NaCl 2 5 il 3 = il 4 5 SFH2 5 SFH 3

Zhongshan No. 2 Zhongshan No.3 Zhongshan No. 4 Shoutian No. 2 Shoutian No. 3
0.0(CK) 2.03£0.33a 1.87+0.44a 1.80+0.06a 2.28+0.12a 1.9320.22a
3.0 1.50£0. 17a 1.37+0.17a 1.4720. 18b 1.93+0.30b 1.80=0. 10b
3.5 1.40+0.20a 1.40+0. 12a 1.53+0.23b 2.03+0.30a 1.37+0.88¢
4.0 1.30=0. 15a 1.32+0. 10a 1.40=0. 15b 1.90+0.58b 1.40=0. 10c
4.5 1.0620. 17ab 1.20+0. 12b 1.26+0.20b 1.86+0. 18b 1.2720.67c
5.0 0.87x0. 13ab 1.20+0. 13b 1.16+0.33b 1.73+0.33b 1.03+0.23d

D [ 3 oS ] (/NG P RE R AE 5% K- 1255 i35 Different small letters in same column indicate the significant difference at 5% level.
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Table 9 Effect of NaCl stress on node number of seedling main stem of different cultivars of Stevia rebaudiana Bertoni (X+SD)"

FZE %0 Node number of main stem

NaCl B kg /g - L

Conc. of NaCl 2 5 il 3 = il 4 5 SFHI2 5 SFH3 5

Zhongshan No. 2 Zhongshan No. 3 Zhongshan No. 4 Shoutian No. 2 Shoutian No. 3
0.0(CK) 6.00+2.65a 6.00+0. 10a 5.43+0.23a 9.30+0.33a 5.67+0.33a
3.0 4.67+x1.15a 4.33+0. 15a 5.32+0.19b 8.33+0.30b 5.00+0.58b
3.5 3.67+0.22a 4.00+0. 10a 5.44+0.12a 8.00+0.25a 5.00+0. 36¢
4.0 3.30+0.20a 3.66+0. 10a 5.11+0.11b 7.33+0.33b 4.33+0.34¢
4.5 3.00+0.22ab 4.00+0. 10b 4.31+0. 19b 5.33+0.33b 4.67+0.33c
5.0 3.00+0. 10ab 3.00+0. 10b 3.68+0.33b 5.16+0.41b 3.67+0.33d

D[]8 sp AR R B /INE AR R TE 5% Kb 22 5 % Different small letters in same column indicate the significant difference at 5% level.

£ 10 NaCl B E#H S E S48 S & 820 ( X+SD)

Table 10 Effect of NaCl stress on ramus number of seedling of different cultivars of Stevia rebaudiana Bertoni ( X+SD) ”

B Ramus number

NaCl Ji ik /g - L

Conc. of NaCl 2 5 il 3 = il 4 5 SFH2 5 SFH 3

Zhongshan No. 2 Zhongshan No.3 Zhongshan No. 4 Shoutian No. 2 Shoutian No. 3
0.0(CK) 6.67+0.67a 7.50+1.08a 6.4020.75a 11.25+1.49a 7.00+1.00a
3.0 4.1120.11b 6.25+0.96a 5.25+0.48b 9.58+1.16b 3.75+1.32b
3.5 3.67+0.17c 4.50+0.47b 4.75+1.41c 8.75+0.48¢ 3.75+0.25¢
4.0 3.1120.11¢ 3.80+1.06ab 4.33+1.84c 8.25+0.63¢ 3.50+0.63c
4.5 2.1620.17c 3.25+1.25b 2.25+0.65d 5.32+0.96d 2.75+0.75d
5.0 0.83+0.44d 2.00+1.50¢ 1.25+0.95d 4.07+1.48d 1.00=0. 15e

D [ 3 oS ] (/NG P RE R AE 5% K- 1255 i35 Different small letters in same column indicate the significant difference at 5% level.
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