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EFFECTS OF METHYL JASMONATE ON THE GERMINATION
AND DEGRADATION OF RESERVE SUBSTANCES
IN PEANUT (ARACHIS HYPOGAEA L.) SEEDS

Bin Jinhua Pan Ruichi
(Department of Biology, South China Normal University, Guangzhou 510631)

Abstract Jasmonic acid and its derivative such as methyl jasmonate (Me-Ja) belong to
ubiquitous cyclopentanane compounds that are claimed to represent a mnew type of
regulator for plant growth and development. Its physiological activities were similar to
those of abscisic acid (ABA). A biological role of Me-Ja was suggested to substitute ABA
in the developmental regulation of seeds under desiccation. So we wish to test the idea that
it might be involved in seed germination. After peanut seeds germinating in the Me-Ja
solution (0.01—5 mmol/L or 0.001—100 umol/L) for 7 days in the dark (28 £ 1 C), the
germination percentage could hardly be decreased, but the growth of hypocotyl and radicle
were much slower in high Me-Ja concentration than that in water. The activities of amylase
and endopeptidase in cotyledons were inhibited partially by high concentration of Me-Ja,
and promoted by low concentration. But the lipase activity was strongly inhibited in all Me-Ja
treatments. The degradation of starch and salt soluble protein were inhibited partially by
high Me-Ja concentration, while arachin and lipid degradation were inhibited partially at
all Me-Ja concentrations. Our previous experiment showed that the inhibition of peanut
seed germination by ABA was mainly via the depression of endopeptidase activity, while in
present study, the decrease of germination by Me-Ja was probably due to the inhibition of
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lipase activity and lipid degradation. It is suggested that there is an essential difference
between ABA and Me-Ja in inhibiting the germination of peanut seeds.
Key words Peanut; Seed germination; Methyl jasmonate; Degradation of reserve substances

3 F] M B (Methyl jasmonte, Me-Ja) R—RH R AN BPYE KWW R, EHEYPH
BIEEMBA T EHAETEAE, — 8N 20T B %8 (Abscisic acid, ABA) . HiR
M Me-Ja M0 HEE, BEMAR LK MRXHFFHHE, EWHLEREE. BHK
FA X MeJa MM FHRUME. HEATH Me-Ja WAEEER, WET Me-Ja WA
FHERNEW, FUSHHETTHERMLET S ABAEAKRR.

1 ARRITE

B A4 (Arachis hypoaea L.) B 211 BFh, B RE LB ZBRETFEY B
TR,

MFHEE BERTF(E—4E25K) A 5% KEMPFEEHRE S min, REAKMPE6
W, BEMeJa BHHIEHART dQ8+1C, HIYHKRE). WREAFRFMETHEMMERK
B, WRNFENERES 2 mm. HFHFEFTHIHEFET 80 C B, — K Fri A TR
YIRWE, H—HATEHEENE.

Me-Ja B E 4! FRER MeJa, 458 =B & T M (dimethyl sulfoxide, DMSO) #
Triton X-100 %%, REREMWAKES. L DMSO IEFE, MeJa K¥HEH 100 pmol/L,
DMSO 3 0.5%; BL Triton X-100 # ¥ 7] if, Me-Ja & ¥ B K% 5 mmol/L, Triton X-100 24
0.05%. FRIMEWE Me-Ja HRRARBERES. 45K, 0.5% DMSO # 0.05% Triton
X-100 i HR.

EEE. ERSBRMEMSEEENE LEEAS0% ZEEROGK), RELEMER
KEZ, % Somogyi FEIMEHS R, RHRSLEMAKMBSEH Somogyi EWHEH SR, R
BFHREREREE. USEEHRENLS. WIS HERE Chrispeel 1 Varner” 7 % E.

RS FAE B ERE  EIR S BAE RS Y R R ok, U
ERHAE 0.05 mol/L HEA/bH10.01 ml Ny | MEEE AL,

HESER MEEAMARKBEEYNE  H80% ZEERBEEER (3K, BREL
BGRABKES, RENHH-MEINEEERSE, URERBTERZR. ®RFEER
(Salt soluble protein, SSP) MEARFARBUEHR LEMAR R ks, BEARSEN
SE ¥ Bradford! 73447, 4 MEE A BAREMK.  PRKES S ¥ E R Harris # Chrispeel™
F#, PABK 410 nm T8 OD {84403 0.001 25 1 GG HEHfL.

2 EKREHR

2.1 Me-Ja MEEMFIHEZNZUE
ME 1R, MelJa MIEEMFHHRBREL M, HHEWEE MeJa(100, 10 umol/L) HE
METEMSMMEAER, ERE MeJa RAVEZH. DMSO AEMHABRAZ W (HEAR
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100%), {EFBA-ME THRMMBHAEK (EKEX 62.8 mm).
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Fig. 1 Effect of Me-Ja on the peanut seed germination Fig. 2 Effect of Me-Ja on amylase activity and starch
and the growth of hypocotyl and roots - _ degradation of peanut cotyledon during germination -

2.2 Me-Ja 3t BB R BERB AR I

fEYRE Me-Ja(0.01, 0.1 umol/L) AbFEAY 4 FHIEM & BE T AN B, HKE Meda
(100 pmol) XAb3E FHIEM S BEEE, VIHMKIKRE Me-Ja [@BHEA F ot ek MM, RIKE MeJa
MA TR, ERMEERETN AR, KKE MeJa RIFIZHEEHYE, BKE
Me-Ja BI B HEIEMEEE . DMSO Xt FHIE M@ E A H EEm (0.326 mg g’ BLARM) B4
BMEIEMEETE (0.165 mg 1K FH ! min') . Hik 100 umol/L Me-Ja 3% 3 ¥} B 35 P 7]
b2 DMSO fERRISER. BHXRE, MeJa HEFHIENEBRNEEZDPHERAEAINE
(H2).

R EE Me-Ja(0.01, 0.1 umol/L) Ab¥RAEA Fuif R FM & BT AKX B, 1—-100 pmol/L
Me-Ja bR F 0030 B Sk o BB Y (B 3) . DMSO AAETFH M T FH SR N 8.55mg g' it
Bedr, tRFASE., FTHERESNERETAEREE (R MR HEE (RREEMS
RIERE) . AT —FEIATa S, B TIERE Me-Ja {2350 MM TT DMSO X} I M M il B4 9
BEH, HEEHE Me-Ja F1 DMSO {7 MR R & RIS ERTREM A EERR.

2.3 Me-Ja MEEFHERZAMELEREAMRBHTE ‘

Me-Ja 435, HAETFHEBREAMEERBEOSEBE T ANE, B MeJa RER, &
HESEGE (B 4), 3HH Mela MEMH THETFHIERBEAMEEREALRE, DHBE
EHTF MeJa WE. WKBRSHAHIE, MeJa WERE, BHMIE, S5PRESMBEIEILE R
KstRI%Z (B 4) . DMSO AIBFEA Frt b E B B MIEAERE A4 50 226.3 #1 69.1 mg g
BASK, TAPIBKEEIEME N 120.8 U FM 'min?, ET DMSO x7E4 Fr R B MAELRE
B AR A I i M, TR A0 ok P KB

& Me-Ja(0.01 —1 pmol/L) 4B F iy M A XMW EH T A3t B, HKE Me-Ja
(10, 100 uymol/L) B FH WP HEEMBAHELH. DMSOLEFHHMWEHEARR N
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70.0 mg g BHER, HETAME., FHHBEEROELT S TFHS, BT Mela
AbTE A R TR (O PR 3 b, DB A 8 T R R A R P A R AR (1 3)
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Fig. 3 Effect of MeJa on the content of free amino
acid and reducing sugar of peanut cotyledon

during germination

2.4 Me-Ja X & T4 FH A5 RS iE 1 F A5 AG B&
RRIR I

B W Me-Ja 4bFR 04 F s AR T & B £R 0A
BETAE, BMeJaREHRE, HEHIEM
B, ®EA& L5 MeJa ERIEL (B 5, DMSO
KBS & & (41.1%) 5 0.01 umol/L Me-Ja
Y, FH Me-Ja B 3030 6 78 4 F ok g b5 80 B
%, MHBEBREREL. MBS, DMSO
xR IS WA W (60.1 U Frrt b,
Me-Ja MAIE I MEERIAE, PHEES
Me-Ja ¥R RIE L, SIS M@ ZMEIHE — B8

25 EEERIRE Me-Ja fMHI1E
HHEBR S1HE Me-Ta W BE 15 T 7 B SRAR Rz A 30 28
LB AT BB, FRATTA Triton X-100 445 %5 77 B
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Fig. 4 Effect of Me-Ja on endopeptidase activity and

degradation of storage protein in peanut
cotyledon during germination
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Fig. 5 Effect of Me-Ja on the lipase activity and fat
degradation of peanut cotyledon during germination

Me-Ja P ¥ETT 3% 5 mmol/L ¥k, LHLRMFE 1R, B 5 mmol/L WE Me-Ja By [E{RIE
ERTHER, HAWE MeJa dRERAZMH, HATEMARMGEKZINEMH, pogid
B R R AR M R R IR K B 55 umol/L YR Me-Ja ZbFR ML EA 5, BRI HI e As A
B RIS v, TSR FEAR. TCTE B AR KRR IS MR —E MR, T X IR M R AR IR

EEHOERD.
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%1 MERRE MeJa TR LA T R AR R

Table 1 Effects of Me-Ja (mmol/L) on the germination and degradation of storage substances in peanut seeds

Me-Ja 7 Concentration of Me-Ja Triton X-100
0 0.001 0.01 0.1 1 5 0.05%
Bk %E Germination (%) . 100 100 100 100 100 92 100
#EB/ Growth (mm) 85.2 82.8 71.2 52.5 29.7 199 85.2
¥ &R’ Starch content (mg g'l defatty powder) 0326 0292 0305 0306 0317 0.337 0.284
WAMEEY: Amylase activity (mg cotyledon™ min™) 156 203 139 137 112 946 129
FEEEE Reducing sugar (mg g? defatty powder) 11.5 11.8 12.1 132 155 165 14.7

HHEASE Salt soluble protein (mg g! defatty powder) 213.2  201.5 215.5 2253 2938 2957 208.2
AR EH SR Arachin content (mg g? defatty powder) 69.1 81.5 871 973 934 975 106.3
PRKRETETE Endopeptidase activity (U cotyledon” min™) 1508 1647 1653 1424 129.1 1294 135.3

WEAEMRAR Free amino acid (mg g defatty powder) 50.1 509 51.2 50.7 442 426 473
J&li& &/ Fat content (%) 36.7 37.1 39.2 414 401 431 36.2
&R S Lipase activity (U cotyledon"- h'l) 369 31.1 18.4 16.9 169 118 28.4
3 ik

_ s 8 o T 75 24 BN DR A R R MR R F R E R — IR WY EHE (i
W) B R ETERE KWETTHE. ABA AL E PR M &, MeJa HHRLIHIE
. BT MeJa AMUATRLATL G AL i B fef s o (5 20, EkE A 7 P i A HE BT 41 41 5
W, NEREEYNTRRES, RARTRMAT ABA, (B A B HHm R R T ZAULH B B S IF A
£, '

LR, Me-Ja Xﬂﬁﬁ?ﬁi?ﬂfiﬁ%tﬁ%ﬁﬁ%%%ﬂiﬁFi@@?ﬁ'ﬁﬂ@%ﬁﬂfﬂﬁlﬁl, ik B2
Me-Ja W% K41 2 JE AN B 15 MR JE M AR, R VR Me-Ja veRM R, EAREMH SR, Mela
SHE R e R AR E. MeJa sof P K TR A 2 1 285 10 T % 3 A T R TR B ER 7
B RGBT 1 AR 3 32 B Me-Ta 304104 AT AR 5 B i [ 22 5% 0 T 22 U b 55 P9 K T
AARK—F. Me-Ja i i 1 T 0 R S O e A A W A R AR A T B 4 F B IE tbF Me-Ja 3
B, BB EE. B2, Mela st A6 A T T B A4 i BB D B FERIPH T R A AR
B, D A S RO I I AR

Corbineau % H#: T ABA Fl Me-Ja % ] H 250 T &. TR MR EKHEmR, K3
ABA 04195 24 TR T Me-Ja M HI1EA; T R KB B AISE, {8 Me-Ja MR KRAE
T ABA. Wilen 5 LB T ABA. RFATMRA Me-Ja sfwzE. ERRR T AMEW, K
¥ ABA Myl iR, RATBAER ABA BRFUIMNHIZE AT FIH AL TR AR B KDY, A
ph, Me-Ja Xt {64 Fh T 8 REEABH 2 00, MFEMABGERFHEMHER. A
£, B{# 5 mmol/L ) Me-Ja WA RS &M IR T A

Allfrey # Northcote!' $fti# 0.03 mmol/L ABA W0 R AR T T I A, (R
Y RGeS . TR R ABA 1B R AL T M 7 RK B T A R R B B
W, mkAT L, ABA B A R T8 R R BIER KT Me-Ja, 35 S I B A DR A A B
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WML, 2576 T I0HE O MR P BREE IS EAY M, ABA WM %I/ 3R T Me-Ja.
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