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Abstract: The seeds of Rheum palmatum, R.
layer filter paper and subjected to a series of NaCl stress concentrations (0, 100, 150, 200, 250 mmol/L),

tanguticum and R. of ficinale were cultured with double

and salicylic acid (SA) solution of a series of concentrations (0, 50, 100, 150, 200, 250 mg/L.) were used
for seed dressing or soaking to carry out salt stress experiments. We measured seed germination and seed-
ling growth indexes of three kinds of rhubarb to reveal the effects of exogenous salicylic acid on rhubarb
seed germination and seedling growth under salt stress. Overall, the results showed that: (1) seed germi-
nation rates of three rhubarbs decreased with the increasement of NaCl concentration. The cotyledon, hy-
pocotyl, root and seedlings length were all strongly inhibited with the increasement of NaCl concentration.
(2) Under the condition of seed dressing, 200 mg/L. SA treatment promoted the seedling growth of R.
palmatum under 200 mmol/L NaCl stress; 250 mg/L. SA inhibited the germination rate of R. tanguticum
seeds under 200 mmol/L NaCl stress; 200 mg/L. SA inhibited the germination potential of R. of ficinale
seeds under 100 mmol/L. NaCl, 150 mg/L SA inhibited the germination rate of rhubarb seeds under 100
mmol/L NaCl stress, 250 mg/L. SA inhibited the seedling growth of rhubarb seedlings under salinity
stress. (3) Under seed soaking conditions, 50 mg/L. SA increased the germination rate of R. palmatum
seeds under 200 mmol/L. NaCl stress, and the growth of roots and seedlings was promoted by 250 mg/L
SA treatment, and 250 mg/L. SA promoted the growth of roots and seedlings of R. palmatum seedlings
under 200 mmol/L NaCl concentrations; 200 mg/L SA promoted germination potential of R. tanguticum
under 200 mmol/L. NaCl stress, and the growth of roots and seedlings was promoted by 50 mg/l. SA
treatment; 50 mg/L SA promoted root and seedling growth of R. tanguticum under 200 mmol/L NaCl
stress; 100 mg/L. SA promoted the growth of roots and seedlings of R. of ficinale under 100 mmol/L
NaCl stress. Therefore, it can be concluded that the three kinds of rhubarb seeds had the same response
trends to salt stress, but had great differences in response to seed dressing and seed soaking with different
concentrations of SA.
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Fig. 1 The cumulative germination rate of rhubarb seeds under different NaCl concentrations
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Different lower-case letters within same species indicate statistically significant difference among treatments at 0. 05 level (P<C0.05)

Fig. 2 The growth of cotyledons (A), hypocotyl (B), roots (C) and seedlings (D) of rhubarb seedlings

under different NaCl concentrations
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AR LG, R R R B IR A AR LB K AE 50 ~200
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SA AhHH S B AR 5 S, LB L, 25 H R E R
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200 A1 250 mg/L SA FEFh AL 3 5 1 2 FEAL, AR vk
BE SA Ab 3Pl R R R 3 T 2 AR AL i AR K
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Table 1 Effect of seed dressing with SA on germination and seedling growth of rhubarb under NaCl stress
R R T Al MK RN
Py i b B Germir ot Gerr . Cotvled H | R Seedli
Species Treatment sermination sermination “otyledon ypocoty oot cedling
rate/ % potentiality/ % length/mm length/mm length/mm length/mm
CK 95.67+5.57a 94.004+5. 37a 5.98+0. 40a 9.53+1.07a 34.50+3. 15a 58.474+3.21a
Sy00 67.337+4.68¢ 10. 67+6. 53¢ 3.38+0.21b 5.32+1.01b 4.6740.42¢ 15.53+0. 52¢
Sy00 TSA;, 86.20+5.22b 26.60+5. 86b 5.3940.87b 3.53+2.06c 11.29+4.37b 22.90=+4. 80be
A 11 e
R R Sy00 TSA 73.20=+1. 64c 14.80+6. 76cd 4.8840. 86b 4.95+1. 20bc 10.50+4.92bc  23.22+4. 96bc
. palmatum
Sy00 TSA 5, 71.80+3.27cd 9.40-+5. 86d 5.09+0.58b 5.294+1.19bc 11.42+4.93b 23.58+4. 83bc
Spoo TSAy  66.1748.61d  17.83+5.71lc 5.19-+0.52b 6.12+2.19b 13.2745.80b  27.3545.13b
Sy00 T SAgs, 63.00+3.46d 4.00%+2.10d 4.94+1.22b 3.31%1. 34c 6.95+2. 15¢ 17.61+1. 66¢
CK 92.36+2.42a 91.4542. 54a 6.76+0.43a 8.73+0.93a 52.02+4.61a 74.4241. 20a
Ss00 72.18+6. 49bc 14.27+5. 00be 4,1940. 89b 4,73+1.12b 10.21+4.59b 20.42-+3.33b
S,00 T SA;, 75.00£3.74b 11.00+£3. 81c 4.414£0.82b 4.41£1.78b 10.24+£5.61b 21.79+4.94b
i ==
Jﬁﬁ?ﬁhjtﬁ:f S,00 T SA 76.17+6.82b 18.00+7.80b 4.5740.67b 4.53+1.07b 8.65+3.39bc  20.58+3.00bc
R. tanguticum
Sy TSA5 69,6043, 21c 15.60+3.29bc  4.2140.55b 4.52+0.75b 10.26+4.41b 22, 11-+4.55b
S,00 T SA,0 72.67+6.28bc 11.50+£3. 45¢ 4.62+0.72b 4.10=£0.51bc 7.61+£2.96bc  19.60+3.85bc
Sy00 T SAgs, 60.00£5. 60d 11.75+4. 86¢ 4.18+1.11b 3.44+0. 66¢c 5.63+2. 25¢ 17.02+2.52¢
CK 69.837+4.40a 51.83744.58a 6.11+0. 64a 8.28+1.40a 40,384 1. 95a 58.1642.61a
Sioo 55.00+£6. 48b 19. 83+ 2. 40bc 4,6740.46b 6.38+0.33bc 17.58+1.77bc  31.35+0.58b
S0 TSA;, 50.00+4. 24bc 17.67+4. 73bc 5.06+1.00b 8.09+1.38a 18.93+5.78bc  34.63+£8.35b
BIMRR g SA,,  60.0040.00ab 23.0044.58b  5.0140.82b  7.204+1.00b  21.14-3.13b 34,6343, 76b
R. officinale
S0 TSA 5, 45,3348, 51c 20. 0046, 56bc 5.3140.58b 7.26-+£0.83b 20.2942.31b 33.58+1.85b
Si00 T SA, 49.00=%1. 41bc 8.00+1.41d 4.5140.40b 6.35+ 1. 80bc 11.30+£2. 31c 22.5942.70¢
Sio0 T SAg,  43.67£6.51c 13.00+1. 41c 5.05+1.17b 5.57+0.83¢c 12.09+4.76c  24.37+5.06¢c

1 CK 925 A% B (6 NaCl 1 SA AR 35S, H1 S, 23313678 100 F1 200 mmol/L NaCl ZEBH 5 SAL) \SA 1 +SA 5o «SA,0 «SA,s, 2393 R
50,100,150,200,250 mg/L SA 43 ; [A] 5 46 [ ) b N AS ) /NG 5B s A BRI FE 0. 05 K P A7 7E 26 J 1k i 3 (P << 0. 05) 5 T[]

Note:CK is blank control (without NaCl and SA treatment); S;, and S,,, are stress treatments with 100 and 200 mmol/L NaCl respec-

tivelys SA5 s SA 50 SAj50s SA, s SA,;, are treatments with 50, 100, 150, 200, 250 mg/L SA, respectively; In the same column, the differ-

ent normal letters within the same species showed significant differences among treatments at the 0. 05 level. The same as below
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AN CK 53 BE ARG, H & 2F S4B AIK 1 1 3 G
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AL B S T 35 AR Ak 0 R ZE B 45 TR E SA
AL B 35 RN (R 2) 55 S, ANERAHEL, FE
TR R B RN 7 & 2F R4 MR E SA R Fh AL 3 5 ¥ 6
EEF (P> 0.05), B2FHAE 50~200 mg/L SA &
it 1775 2] 5B JE (P<C0. 05) 55 Sy ALFEAH L, 25
PR 8 R 2% MR 2F 3 AE 50~250 mg/L SA &
Wb PR 5 6 BRSO W AR . T O EOHR R Y
SA B X 200 mmol/L NaCl £ Jihia T 4 2 it K 8
KR RENRE R RENEFRA B

2.3.2 #HhEEKER F2 B, EFRE EN
R 2 FH R i IR AR R KA
Sy B S0 ALFEH 34 AR T AR CK(P<0. 05).,
5 S, B Sy ALFRAH HE L3 B R B 1 T K AR 4% 9K
SA ZFPALET AT B E A (P> 0.05), = F IR
WK R KRB AR 150 mg/L SA 12 Rl B B % F%
RAML34 TC i 35 28 Ak 5 2 i R BRI K 34 7 50,
200 Fl 250 mg/L SA B AN L S, Ab 3 I 3 4
T R R R BRI 24 R AR R K ¥ 7E 50 mg/L
SA BTN LY S, 88 Sy A0 2538, H Ak
JETFRERKMEKS S, 8 S, ML TRFEES.
A UL Eh P8 R A% B R B ) R R K 32 SA IR
Fofr 1) 5 M) 4 /0N i AR K R0 K AR K 7R T ROVR B 1Y
SA Az 3] 1 F ALk, JEHJE 50 mg/L SA =X
5 R i 3R 0 AR R AR

K2 SAERMN NaCIMMETAEMFHERSHERNZM

Table 2 Effects of seed soaking with SA on germination and seedling growth of rhubarb under NaCl stress
; KRR R T A K RN
Pkt b 3 G inati G inati Cotyled H 1 R 1 I Seedli
Species Treatment rermination rermination “otyledon ypocoty oot length Seedling
ratio/ % potentiality/ % length/mm length/mm /mm length/mm
CK 95.6745.57a 94,0045, 37a 5.9840. 40a 9.53+1.07a 34.5043. 15a 58.4743.21a
Syo0 67.337+4.68¢ 10. 67+6.53d 3.38+0.21b 5.32+1.01b 4.6740.42d 15.53+0. 52d
S, T SA;, 77.00£6.07b 25.837%3.97bc 4.6440.54b 6.32+1.77bc 15.75+2.55b 28.19+2.18b
HEN R < < . -
Sp00 TSAy  73.60+3.29bc  28.60+6.47b 4.6140.39b 5.46=0. 64bc 8.42£2.49cd  19.35+2.41cd
R. palmatum
Sy00 TSA 5 73.33%5. 65bc 20.00=+6.78¢ 4.26+0.51b 4.43+2.45¢ 5.68+2.61d 16.47+3.96d
S,00 T SA,, 78.00+4. 24b 25.3346. 38bc 4.67+0.43b 5.84-+0. 62bc 10.33+2.77c 21. 6644, 43¢
S,00 1+ SA,;, 68.20+6. l4c 24,00+ 5bc 4,9340. 84b 6.79+1.01b 11.28+14. 10c 24.504+3. 89bc
CK 92.36+2.42a 91.45+2. 54a 6.76+0.43a 8.73+0.93a 52.02+4.61a 74,4241, 20a
Sy00 72.18+6. 49bc 14. 27+5.00d 4.19+0. 89b 4.73+1.12b 10. 2144, 59¢ 20.424+3.33¢
S, T SA;, 75.25+3.86b 27.50=+5. 20be 4.0740.58b 4.08+0.81b 13.87+2.53b 24.34=+2.60b
S e b
R’%‘?ﬁhj‘.f“‘ SyoFSA  74.0049.90b 26,0044, 24be 4. 45-+0. 74b 3.99-+0. 88b 9.82-+3.43¢c  20.23-+3. 52
. tanguticum
Syo0 T SA 5 77.67+4.63b 21.6745. 24c¢ 4.5840.70b 4.75+0.97b 9.98+4. 44c 20.2744.03c
Sp00 FSAs,  72.0047.07be 30, 0040.00b 4.67+0.44b 4.35£0.74b 8.57£2.90c 20.22+2.72¢
Sy00 T SAys, 65.67+7.01c 17.00+2. 19cd 4,3040.61b 4.38+1.31b 9.56+2. 86¢c 19.22+3.51c
CK 69.83+4.40a 51.83+4.58a 6.1140. 64a 8.28+1.40a 40.3841.95a 58.16+2.61a
Sioo 55.00+6. 48b 19.83+2.40b 4,6740.46b 6.38+0.33b 17.58+1.77c 31.3540.58¢
Si00 TSA;, 63.00+5. 66ab 20.00+2. 83b 5.65+0.70b 7.65+1.62b 27.144+4.74b 39.76+5.11b
zh
BRI g LSA, 61.0042.00b  18.00+1.00b 5 50+0.65b  7.15-1.64b  26.1243.58b  41.96-+2. 90b
R. of ficinale
Sio0 TSA 5, 58.00+6.93b 18.67+4.16b 5.07+0. 64b 6.89+1.14b 17.88+4. 31c 34.54=+1. 98¢
Si00 T SA,, 62.50£2. 12ab 17.00%£0. 00b 5.38%1.22b 7.14%+1.83b 23.9944.66bc  38.48=+3.15b
Sig0 T SAy 63.50+£2. 12ab 19.00£1.00b 5.754+0.72b 6.90-£0.76b 21.9542.20bc  37.212.46b
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