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Abstract: Objective To study the effects of exogenous methyl jasmonate (MeJA) and gibberellins (GA3) on seedling growth,

related enzyme activities and the contents of main active components of Rubia cordifolia. Methods One-month-old seedlings of R.
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cordifolia were cultured in Hoagland nutrient solution for 30 d, and then added with different concentrations of MeJA (25, 50, 100,
150 umol/L) and GA3 (50, 100, 200, 400 mg/L) for 7 d, respectively. The length, dry and fresh weight, osmotic adjustment substance
content, antioxidant enzyme activities and five main active components of R. cordifolia were measured. Results The effect of
MelJA on the growth of R. cordifolia seedlings was promoted by low concentration and inhibited by high concentration in the
concentration range selected in this experiment. The effect of GA3 was inhibited by low concentration and promoted by high
concentration. In physiological activities, the contents of chlorophyll, free proline and total protein increased significantly under 50
pmol/L MeJA and 400 mg/L GA3 treatment; The activities of POD, SOD, CAT and the content of MDA were different with the
hormone types and concentrations. The activities were stronger under 150 umol/L MeJA and 50 mg/L GA3 treatment. The
concentration of MeJA and GA3 had a great influence on the accumulation of active components in R. cordifolia. The accumulation
of alizarin, purpurin, 1, 8-dihydroxyanthraquinone, rubiadin and mollugin was significantly promoted by 50—150 pmol/L MeJA in
R. cordifolia. seedlings, and the promotion was stronger with the increase of MeJA concentration (P < 0.05); the accumulation of
active components was significantly enhanced by 200 and 400 mg/L GA3 treatment (P < 0.05). Conclusion The growth,
physiological activities and accumulation of main active components of R. cordifolia .seedlings are affected by the concentration of
exogenous MeJA and GA3. MeJA (50 umol/L) and GA3 (400 mg/L) can significantly increase the biomass of R. cordifolia seedlings
and promote the accumulation of alizarin, purpurin, 1,8-dihydroxyanthraquinone, rubiadin and mollugin in R. cordifolia seedlings.

Key words: Rubia cordifolia L.; methyl jasmonate; gibberellins; antioxidant enzyme; osmotic adjustment substance; alizarin;

purpurin; 1,8-dihydroxyanthraquinone; rubiadin; mollugin
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ALUERE S JE, B SR 031 mg/mL. AL
HER 029 mg/mL. HHERWEEE 0.23 mg/mL. 1.8-
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Table 1 Linear regression equation of five main active components

e EYEppE r 2R VU /g
PHHE R Y=1690 509 X+ 156 926 0.999 5 1.55~7.75
PRI PE R Y=1 692 056 X+237 050 0.999 9 1.45~7.25
FIEERHEER Y=1 676233 X+978 947 0.999 9 1.15~5.75
1,8- PR S B Y=1308 256 X—342 301 0.999 5 1.25~6.25
PNURR Y=1 547 538 X+427 828 0.999 6 1.40~7.00
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1E “2.4.57 TURAF NPATRERE ST, TH B ISR A
RSD fH. £ R, FEFHER ., HEFHEER,
1,8- R TR S R 7 B3R ()~ 3 IRl 43 )
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(P<<0.05), Hb EFBAHKAEE. H R, M b
Gy TR . LN A 6T B & g T
24.65%+ 19.59%. 91.98%. 242.29%. 119.08%-
298.18%. it MeJA Al GA3 1E ' F KIAE MR
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T2 AELRE MeJA 71 GA3 MIE THEMEEKIER

Table 2 Growth of R. cordifolia seedlings under MeJA and GA3 with different concentrations

Y QbR HEKE/eom  HFKE/om o REERE/e M ETREe HNEERREe MM TRE/g
Tl CK 48.68+3.92°¢ 11.66£1.01° 2.69+0.28% 0.51£0.04¢ 0.87%0.08¢ 0.1140.01¢
T2 25 umol/L MeJA 53.92+4.82% 8.881+0.92¢ 2.62+0.43%4 0.59+0.13¢ 1.10£0.13° 0.1140.02¢
T3 50 umol/L MeJA 58.46+£5.52% 1230£1.78%  4.11£0.29% 1.05£0.15% 1.4440.13° 0.14£0.02¢
T4 100 umol/L MeJA  39.86%6.62¢ 8.60+0.37¢ 1.64£0.14% 0.52+0.06¢ 0.65+0.22¢ 0.060.01¢
T5 150 umol/L MeJA  39.66+1.55¢ 9.30+0.82¢ 0.91%0.18¢ 0.34£0.05¢ 0.86%0.05¢ 0.09£0.01¢
T6 50 umol/L GA3 28.64 12.94¢ 8.88+1.42¢ 1.03£0.10° 0.27£0.06° 0.41£0.06° 0.09£0.03¢
T7 100 pmol/L GA3 4228+3.05¢  12.68+0.582¢ 2.0140.12% 0.68+0.08¢ 0.99£0.10% 0.15£0.04¢
T8 200 umol/L GA3 48.24+4.17¢ 13.30£0.60%  3.4940.22% 1.27£0.18% 1.85£0.182 0.30£0.05°
T9 400 pmol/L GA3 60.68:10.55* 11.06%£2.26% 5.17£0.972 1.73£0.322 1.91£0.212 0.44£0.06%

NA/NG FRERRAAHELE 0.05 KT EREE, P<0.05; FRM

Different lowercase letters indicate the significant difference among different MeJA and GA3 treatments at 0.05 level, P < 0.05; same as below

i/ (mg-g ™)
o o o
B [o)} [ele}

<
o

H%? a

(=)

ARG FRERIRAFLRIFE 0.05 K FEREE, P<0.05: TEIF
Different lowercase letters indicate the significant difference among different MeJA and GA3 treatments at 0.05 level, P < 0.05; same as below

1 MeJA 1l GA3 MIEXEELEMHRE 2. HEREE b MBHEESIENEM
Fig. 1 Effects of MeJA and GA3 treatments on contents of chlorophyll a, chlorophyll b and total chlorophyll of R. cordifolia

seedlings
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Fig.2 Effects of MeJA and GA3 treatments on proline contents and total protein contents of R. cordifolia seedlings
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FHEYE N Ho02 AL R H0, DAAR SRR 9 B 7S
MR AE BRI ZKF B9, SNJE R I MeJA Al GA3
J& » PEELLT POD ¥ 14 ) A& 2 b AR I B
H MeJA WREERIBEINSEI% 51, 150 pmol/L MeJA (T5)
LbHE POD VHPERCK, N CK 4119 1.38 £ (P<<0.05);
GA3 A5 MeJA A [A], R ZHT S, 50 mg/L
GA3 (T6) 4b¥4H POD WitEfs K, 5 CK AR
TFHERFEZER (P<0.05) (K 3-A). #EELH
SOD i MERE MeJA Al GA3 J5i B 5 A3 i 2 8 HY
B AR A A, ST IR B A B
8, 150 umol/L MeJA (T5) 4bFEjE CK 41 2.21
f (P<<0.05), 200 mg/L GA3 (T8) k¥4 }y CK
1 1.13 £i5 (P<0.05) (K 3-A). PEELH CAT
RS ESA S POD —E, 150 umol/L
MeJA (T5) 42 POD V& K, ¥ CK 411 2.67
f5 (P<<0.05); 50 mg/L GA3 (T6) AbFEAL CAT %
PR, N CK 41K 6.11 % (P<0.05) (K 3-B).,

A

POD i :/(U-mgprot )

CAT BHE /(U mgprot 1)

DAL, 7 2 o)) P 72 T8 32 MR R T 77 AR i 4R
R NN E R R A P e RS T
A, DT R HE I T EE BRAE A, DL AR I
A, HIEMEAR TR S R R
MW FEA K.

[EEF, AMEAIN MeJA J5, PRSI MDA &
2HE MeJA JIEIRERIGMEMETERE, 150
umol/L MeJA (T5) KbEEAFEMERAR, Lk CK 4f%
X7 43.84% (P<<0.05), 50 pmol/L MeJA (T3) 4b
PR VEME R, N CK 4L 1.47 £i5 (P<<0.05) (K]
3-B). ¥ GA3 J&, #i5H4))H MDA & &Ei%E GA3
RPN 2T MK, 400 mg/L GA3 (T9) AbHE4
b CK ZHIEK T 43.90% (P<<0.05), 50 mg/L GA3
(T6)ALFZH NI CK 41 1.42 £5(P<<0.05)(F 3-B).
PLESE SRR, SMERIN MeJA 58 GA3 J5, 25X
Byt AR EAE R, B IR
FEAE— B RO

[ I I A A N A

MDA/(nmol-mg™")

3 MeJA 1 GA3 LB FEELNE SOD. POD (A) #1 CAT. MDA (B) KIENT
Fig. 3 Effects of MeJA and GA3 treatments on SOD and POD activities (A), CAT activities and MDA contents (B) of R.

cordifolia seedlings

3.4 MeJA WMHEELHE P S HEEEERITSEMN
20

FHP 4 7%, Bk 25 umol/L MeJA (T2) ALERZAHR
il 1,8- PR B AR H R R R R AN, AN N
50~150 umol/L MeJA (T3~5) ] LI ik p5 5 4%)

B S PR ZEES AR, HBEE MeJA EIR
JEE 38 A B 5, 150 pmol/L MeJA (T5) 4t
HNSERE, HER, BREBER, 18-
R F B 9 R R KM P R S AN
CK 41# 5.26. 6.86. 1.22. 4.75. 1.80 1% (P<<0.05).
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Fig. 4 Effects of MeJA on contents of alizarin, purpurin, 1,8-dihydroxyanthraquinone, rubiadin and mollugin in R.
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