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Effects of coumarins on cold resistance of rice seedlings

CHEN Gui-hua?, L1Jing-bo®, CAI Hai-lin®, BAI Lian-yang®
(a.College of Agronomy; b.College of Bio-Safety Science and Technology, HNAU, Changsha 410128, China)

Abstract: The effects of coumarins have been studied on seedling rate, stem and leaf dry weight and root dry weight of
the tested rice , as well as defense enzymes, soluble protein content, chlorophyll content and proline content with
coumarins (peucedanocoumarin I, PeucedanocoumarinII, pteryxin) (1,5,10,50,100 mg/L). The coumarin compounds
have been used to treat the early rice combination Peiliangyou500 with low temperature stress of(5+1) ‘C. The results
showed that three coumarin compounds could make seedling rate, stem and leaf dry weight and root dry weight of the
tested rice significantly higher than control, and the effect of 50 mg/L was the best. 50 mg/L coumarin compounds made
peroxidase, superoxide dismutase, catalase active and soluble protein content, chlorophyll content. Proline accumulation
also increased under low temperature stress.

Key words: coumarin compounds; rice seedling; cold resistance
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iR, RN B EEXNABHEREMNE |

1 #MR5HE%
1.1 # #

itk ERAEFHML 500 , BHRERILKZFK
R ATRM ; sTHEERN. S#HEEZERD. it
ERFERMNPHEHPRINEEZREXILEY , ¥}
ZHEL ITHERSE .
12 H &
1.2.1 AT L F AL A KRR

KR F A 0.1%MFARKRERE 10 min FE
Kok, BIEKDBIHEIRE , RFKSD , 2ETF
NMERF, ABIMA 1, 5. 10, 50, 100 mg/L B9 3
MEZRCEWEE I RX)BB ,30 CTREM48h
B, AREAP®K IR, HABXERAK 1K,
DG AKBRF AR . F30 CREEEZF 24 h, B
BRFH , TEASFR  BEIFK BN FiE
i, B2 1008 BB 3E EXBE 4000 1x,
BE(25+2) CHATIKBIEFAEPIESR , SAXLR
12 h, HHEEKE - — O8N |, BETERE
RERBRHRE)NEER LB 3B F,ET
(5+1) CIRBRIEFAELIE 48 h, REFXER , ItE
EER, RER . ®PYE , RENT , ETES
B, BT, E80 CTH48hEHETE , &F
MREENREHITELAR .
122 AKBRFIEAIE 5 %

DREREREN 3 EZRLEWAERSR
fhoREFFOKBEYHESER 121, HEKE =H -0
B, ALRBaR(EEMREMER)SE 1 R, B
HE®EAKNLE , SNREUERMEK  BUE 36 h G, F

A B oK 2 A —ATRIEFFRETRELEK,

BF—EBEG]) CEBIEFAELE 48 h, BRE
EREFEMELEK 3, F5ITFHAFLE 36 h FK
BB, KRIAE 48 h MRE 4K 72 h FE
KEH A, MESTERELIER .
1.2.3 A A IBATNZ ik

HAHRERESE, TAMEARSENNES
BXER[13]M 5% HE&REENNES B #E[14]
WH% , SEEEEENNESBE[15]M A

% ; S EALYE(POD)TE M YN E S BR XX ER[16] 5
% BEYIRLES(SOD)E N ES RIER[17]
FIE#AT
124 FAEA3E

E AR BIEREXcel RIS ITELE B
DPSEUIEAL B REHATLIT 4T .

2 ZER5SH
21 BEZRLEKEMFAFROBEKTN

A

RRERRE , FTAREBRENTIRRIL
BEXRFHEFRSEHINEE  BREHEN
RER.EZHTERTEHIESTXRE(EFEL 50
mg/L WEZRLE KBEHENRER EHTE.
BRTFEFTHMLE , 10 mg/L LBXRZ . £ 10
mg/L M50 mg/LEt 3FEFZTRZRINRERERRK
BEAEEEKTE , RAFTZRLEN KEHREXR
REBEEF . EHMERET , 3 MEZRLERK
BENREERNEMERKSEERSNBTAET
& . AEATEY , EERILEVLEEFTMREST
HENRERIREERR , BMEH T HEERBY
BEREIREEK . BH50 mg/L WE TR KL
BEKNEHMREET .

*1 BEEUSYAEMKFERENRIEN

Table 1 The effect of coumarins on cold resistantance in rice seedling

e )ﬁiiﬁrﬁ HEE EBXREHE BHRRE
/(mg-L) 1% /g /g
APEEENI 1 56.38i 0.55de 0.52e
AAEERI 5 63.18gh 0.57hc 0.54cde
APEEENI 10 76.32bcd 0.60a 0.58ab
APEEENI 50 80.47ab 0.60a 0.60a
APEEENI 100 70.94cde 0.59ab 0.53cde
AHPEEEDI 1 59.73hi 0.54e 0.53cde
AAEERI 5 66.60efg 0.56¢d 0.53cde
AHPEEED 10 77.17abc 0.59ab 0.54cd
APEEEDI 50 79.46ab 0.59ab 0.60a
APEEEDI 100 72.56¢de 0.55de 0.53cde
EEFE 1 64.40fgh 0.53¢ 0.53e
EEFH 5 68.61efg 0.55de 0.53de
ERFE 10 78.97ab 0.59ab 0.57b
tERFE 50 83.06a 0.60a 0.59
ERFE 100 70.06def 0.59ab 0.55¢
TR — 29.86j 0.46f 0.40f




526 SRR K2R (B AR ZR)

2010 £ 10 A

22 BEEMRBESETKEHEITAEEAR
MpEERaREMEFESENTNE
HER2TUEH AS0myL EEEBELE

BB ETAMERR. HERIEL. o

ZEREE SNRMELEIEFKFE KBHESE,

AAMEAREEN TR , EETRLERNEE

ERBTKENTAMERESE  SREBEEELER

AR , $EERBERMREEKIJE, AL

EHEEEN, HETAMEARERENES ,

HPXFRAERNTANERSENRERR
R ESERMENKBHEHFERISKRSERE
BTXR  EBELEERREERI dE , HEM
IRAEZEN  FERLNERYERIRESES
MR, AR ERIAEENRISRSEMEMNE
BTHHEERINLERFRLERNENE 5
RPRERAAL DEEREERREEKI
B, HEZSEEN , 3 MEERLERNYEY
SZESEHNERE  ZEORINEZENKT .

F2 BFERMRBRLBKESEAAEERMFEREBEIMERSENTM

Table 2 The influence of coumarins on soluble protein content, chlorophyll content, proline content of rice seedling before and after

low temperature treatment

AAMEARER/(mgg )

HERERSE/ (g )

H&&EES8/(mgg?)

e AEF  ABE O WELEK3IdE  AER  LNEBE O WREEK3JE AEN LKER RELK3JE
CK 22.14c  11.02c 17.80c 22.31b  41.04c 49.87¢ 0.59¢  0.52d 0.59¢
BItEE RN 27.17b  14.23b 25.05b 29.61a  53.29b 72.49ab 0.62b  0.56c 0.71b
BIHEERT 2793 1468 25.56a 29.67a  54.94a 74.02a 0.63b  0.57b 0.72a
ERFE 27.32b  13.90b 25.12b 28.61a  52.93b 71.19b 0.65a  0.59a 0.71b

23 KBESETHEIEMKELE SOD. POD,

CAT & 4Ry 22N

50 mg/L MEEZRMNEBRAEFTGHEHH
SOD, POD, CAT SEMEIMMLERNK3 . KHE
A2 36 h E BB EH HH SOD, POD, CAT
EEME TR ; €BLERE , SOD EHY TR,
BABEANEEYIENRAS  MEEKE , 4B
M ERAR SOD KSEMHEHE , B TEEL
BRMEMKE , HPEEFELERN SOD &
&S , KPS0 mg/L WEZRLEBREFEKBHEE

ERMIETRIREERKEEFRSH SOD &M K
BEELAEE POD EMH LR MEEKIIRE,
PYESECYEELHEHESTHNR . 2F8TRL
H36 hfE, HAH CAT EMAS , HELER ,
CAT BN TR BEEERLEHLNRALEYE
B CAT EM S MELKFEELEAS (BN RL
BEIhEM CAT SEMRIEIIEE S 33.96% , &L
BYMLERNSER CAT EMMNIEMEES 5 H
58.73%. 55.38%. 56.06% , BHE S TXIHR .

#3 BERIMXELIEKFELE SOD. POD. CAT jEEHIFNT

Table 3 The influence of coumarins on SOD, POD, CAT activity of rice seedling before and after low temperature treatment

SODSEM/(U-gY) PODSEM/(U-g " *min"?) CATSEM/(U-g Y

4b3E

AEE AEE O WMELEKIdE LB ABE MEEK3IJE 4EE LNERE BREEK3IE
CK 567.55a 422.37a 642.55a 43.92b  69.00b 76.50b 567b  4.42b 5.92b
BItHEE RN 904.32b 572.69b 968.53b 79.00a  95.50a 119.08a 7.08a  5.25a 8.33a
BItEERI  897.76b 569.51b 967.61b 78.33a  95.83a 119.58a 7.25a  5.42a 8.42a
ERFE 906.20b  578.69¢c 973.81c 79.25a  96.33a 119.25a 7.33a  550a 8.58a

3 hESTHE ., YENERBFEDRMRE  REMPHRTFE

a METHR S BRIN 3 MEZZAT KA
HHRFMRE , RATEKREN 3 EEEX KB
ARPEHERMBERRI , KM FHRTE

ENBRARENXF 2N SERER, EHT
ERRTEHEES TR .  AEHEMR AL
FTHREEXER) .
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3 MEIRWAFRENKBHARYRRE—
EWFE , FTEREN 50 mg/L BAKBEHERZFY
R .

b. MeTAEBERNNEL RRYE HEER
LEMHEREEREHETERRENHER
28  RRRIEEZMEENEORNER , 23
HEHERHAERRE 50my/LHNEZEBEFLE
BEEREHET FHISOD, PODHMCATEM |, KR
weEjE , =FEEETR  MEEKE , =&EH
HEA  EBEEBELENEALEARNEEHELR
BXYRE
HILBREGENERE  FHEEERBELEERR
EAKREFRESNEEN KT  E-—EBEL

RRESENENEHERHTE  RFEDRE
mE .
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