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ropia haitanensis angio- . vulgaris
Pyropia hai } Bangi JA C. vulgari uv
phyceae) (Bangiaceae) , (7

) ) (salicylic acid, SA)
[1]

> > B

e, SA

, (8] 1 pmol/L SA

(Iris hexagona) 24 h,
(jasmonates, JAs)
s (jasmonic acid, JA)
(methyl jasmonate, MeJA  MJ) 1 . SA (D.
JAs ’ salina)p- [10] SA
, Dunaliella tertiolecta (Gracilarialichevoides) (1
(Chlorella sp.) (Gelidium lati- (Gracilariopsis lemaneiformis)
folium) (Euglena gracilis),
Bl JAs [12-13]
, JAs >
[4] , MJ
(POD) (SOD) :2016-06-11; :2016-09-10
B- 5] : (HK2015000056)
’ [Foundation: Yinzhou District Ningbo agricultural science and technology
(Chlorella sp.) 1078~107° mol/L JA, research project, No.HK2015000056]

(1991-),

: 0574-87600170, E-mail: 1073336465@
qq.com; (1974-), , E-mail: sunxue@nbu.edu.cn
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1.2.2
6 cm s 1d 2
, 5
MJ SA 24 h
72 h, (cm)
K= (L-Ly)/t (absolute
growth rate, AGR) W L t
ot (d)
1.2.3
1.2.1,
0 24 48 72h 0.125 ¢ ,
[15]
0~4°C 721
498 614 651 nm ,
(mg/g, )

q@pARMIE

1.2.4
1.2.1,
0 24 48 72h , el
(
)
1.2.5
1.2.1,
0 24 48 72h , (7
520 nm ,
1.2.6
1.2.1,
0 12 24 48 72h
20 min s Water-PAM
(WALZ, Germany)
U8, pSIT ( )
(F,/F,) PSII [Y(I)]
1.2.7
GraphPad Prism 5.0 ,
SPSS13.0 Duncan

, P<0.05

2 EREH
2.1 RFARTFEAKBTEE XA KRG

MJ SA ,
(AGR) ( D
1A , 4 (25~200 pmol/L) MJ
1.09 1.26 097 0.80
, 50 pmol/L MJ
, 200 umol/L MJ

B

1.21 1.57 1.08

0.76 ( 1B) , SA 100 pmol/L
, 100 umol/L SA
(0.18 cr/d) 50 pmol/L MJ (0.15 crr/d),
SA
22 XABRTF B KGR ZEEERE
CEom AR
2.2.1

M]J 24h (2,
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Fig. 1 Effects of MJ (A) and SA (B) treatments on the absolute growth rate of Pyropiahaitanensis
a b s
a, b, and other letters indicate significant difference, the same as in the next sections
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Fig. 2 Effect of MJ treatment on the PE, PC, and APC content of P. haitanensis
a b
a, b, and other letters indicate significant difference at similar time points
PE PC APC 5 R APC ,PC
R 48 h ,72h MJ
, 0h 24 h, MJ MJ (D
50 umol/L PE PC APC 1.86 25~100 pmol/L MJ 24h
1.26 0.74 mg/g R , 24.48% 33.57%
1.38 1.26 1.48 22.38%(P<0.05), 200 pumol/L MJ
(P<0.05)  48h, MJ 3 . MJ
s (200 pmol/L 48 h , 72h 50 umol/L MJ
PC ) 72 h, 50 umol/L MJ PE

F1 KABRPRAEMIZERSEEEASENTM
Tab.1 Effect of MJ treatment on total phycobiliprotein content of P. haitanensis
MJ /(pmol/L)

(h)
0 25 50 100 200
0 2.88+0.18" 2.88+0.18" 2.88+0.18° 2.88+0.18" 2.88+0.18"
24 2.86+0.23° 3.56+0.46" 3.82+0.01° 3.50+0.23% 3.19+0.27%
48 2.92+0.29° 4.23+0.33° 4.64+0.40° 3.92+0.54° 3.93+0.42°
72 2.94+0.38° 3.58+0.76% 4.0940.59" 3.40+0.43% 3.37+0.43%
a b (P<0.05)
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Fig. 3 Effect of SA treatment on the PE, PC, and APC content of P. haitanensis

F2 KFRAEBIMIZEREEEESSEHNHIT
Tab.2 Effect of SA treatment on the total phycobiliprotein content of P. haitanensis

SA /(umol/L)

(h) 0 50 100 200 400
0 2.88+0.10° 2.88+0.10° 2.88+0.10° 2.88+0.10° 2.88+0.10°
24 2.89+0.32° 3.31+0.38%® 3.82+0.36" 3.52+0.32% 3.36+0.31%
48 2.89+0.13° 3.52+0.45%¢ 4.12+0.29° 3.80+0.10 3.47+0.48%
72 2.85+0.17° 3.61+0.33° 4.75+0.14° 4.5240.16° 3.99+£0.27°
a b (P<0.05)

23 EHABTFEFKpBRASIEEETRERE

EFo4EeHh o
MJ ( 4B) SA 24h
MJ  SA 100~400 umol/L SA
(49 M 24 h 31.45% 39.45%  57.56%(P<0.05);
2d : ,48h 72h

24 h, 50 200 pmol/L MJ

16.96  17.04 mg/g, .
2.4 %%&?%%$%&ﬂﬁ%%%£&

1.31 1.32  (P<0.05); 48h,
25~200 pmol/L MJ , SENY A
1.30 1.65 1.47 1.52 MJ SA
, 50 pumol/L MJ ( 95 MJ 24h ,25~100 pmol/L MJ
(21.55 mg/g ) 72 h ,
, 25~100 pmol/L MJ 1.74 2.43 1.43 ,
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Fig. 4 Effects of MJ (A) and SA (B) treatmentson the soluble protein content of P. haitanensis
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Fig. 5 Effects of MJ (A) and SA (B) treatments on the proline content of P. haitanensis

48 h , 25~100 pmol/L MJ
17.25 21.19 14.12 pg/g,
117.01% 166.51%  77.61% (P<0.05)
72 h, , 25
50 pumol/L MJ
SA MJ
( 5B),SA
MJ 24 h, 50 100 pmol/L SA
1.39 1.55  (P<0.05);
48h ,
1.5 1.75 (P<0.05); 72 h
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Effects of methyl jasmonate and salicylic acid on the growth
and stress resistance of Pyropia haitanensis

HOU Sai-nan, ZOU Tong-lei, WANG Fang-jun, SUN Xue, XU Nian-jun

(School of Marine Sciences, Ningbo University, Key Laboratory of Marine Biotechnology of Zhejiang
Province, Ningbo 315211, China)

Received: Jun.11, 2016
Key words: Pyropia haitanensis; methyl jasmonate; salicylic acid; growth; stress resistance

Abstract: To explore the effects of plant hormones on algal physiology and stress resistance, we compared the ef-
fects of different methyl jasmonate (MJ) and salicylic acid (SA) concentrationson the growth rate, phycobiliprotein
content, soluble protein accumulation, proline content, and chlorophyll fluorescence parametersin Pyropia haita-
nensis.Results revealed that the growth rate of P. haitanensis in the 100 umol/L SA treatment groups increased 1.57
folds compared with that in the untreated control group.MJ treatment had no significant effect on the algal growth.
We demonstrated that treatment with 50 pmol/L MJ and 100 umol/L SA could significantly improve the algal phy-
cobiliprotein content and soluble protein accumulation. Compared with the untreated control, proline content in-
creased by 2.67 and 1.75 folds at 48 h when treated with 50 pmol/L MJ and 100 umol/L SA, respectively. While the
treatment with 25~50 umol/L MJ had no significant effect on F,/F,, and Y(II), treatment with 100 umol/L SA im-
proved both the two chlorophyll fluorescence parameters of P. haitanensis. These results indicate that treatment
with MJ and SA at appropriate dosages was beneficial to the growth, photosynthetic capacity, and stress resistance

ability of P. haitanensis.
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