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Effects of oligochitosan on the leaf physiological indices of Brassica napus L. under drought
stress. LI Yan', ZENG Xiu-e*, LI Hong-yan', MA Qing-wen’, ZHAO Xiao-ming”, DU Yu-
guang”, WANG Qing’** (' College of Life Sciences, Liaoning Normal University, Dalian 116029,
Liaoning, China; *Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian
116023, Liaoning, China; *Beijing Museum of Natural History, Beijing 100050, China; *Medical
College , Eastern Liaoning University , Dandong 118003 , Liaoning, China; ’Beijing Radiation Cen-
ter, Beijing 100875, China). Chinese Journal of Ecology, 2012, 31(12) ; 3080-3085.

Abstract; Taking Brassica napus L. , an oil crop broadly cultivated in the world as test object, a
greenhouse experiment was conducted to study the effects of oligochitosan on the leaf super oxide
dismutase (SOD) and peroxidase ( POD) activities, proline content, chlorophyll fluorescence
parameters, and relative water content under drought stress. After spraying oligochitosan, the leaf
SOD and POD activities decreased at early stage but increased obviously at late stage, whereas
the leaf proline content increased obviously throughout the process. The maximum quantum yield
of photosystem II (F /F ), excitation capture efficiency of open centers (F,'/F "), photo-
chemical quenching coefficient (gP) , and effective quantum yield of photosystem II photochemis-
try (@) all increased obviously, while the minimal fluorescence of dark-adapted state ( F)
and non-photochemical quenching coefficient (gN) had an obvious decrease. The leaf relative
water content also increased. It was suggested that oligochitosan could improve the related physio-
logical indices of B. napus against drought, and further, enhance the drought resistance of the oil
crop.

Key words: oligochitosan; drought stress; Brassica napus L. ; antioxidant enzyme activity; leaf
relative water content; chlorophyll fluorescence parameter.
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BB E A (Yin et al. ,2006; Zhao et al.
2007) o HEAJERORIE 38 A 7 AR 245 84
i TCRESELR, E AT R I s IR A A 2)
DASESEEN EZ A 2R 2 a8k T ER 2577
IS, RO A EREAN T, 2 2754 [ 30
ZAET ARXAFE] T, XA E SR A
M B H g R i ELX Aol 2B 77 B TE 2 FE AR
HAHESER,

HHTRINETE R B, se SRR 5 500 (555
T S AR G ) BE PR K 2 1 DT B0 AR P
T, UTCTENEE 5 AL ML B s PR IR K
—MEREMET M, Ca™ IR —H LA KA
M KBRS TR S S T 5e SRS 115 518
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Fig.1 Effects of oligochitosan on RWC of Brassica napus
L. under drought stress
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POD of Brassica napus L. under drought stress
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Fig.3 Effects of oligochitosan on proline content of Brassi-
ca napus L. under drought stress
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Fig.4 Effects of oligochitosan on F, of Brassica napus L.
under drought stress
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L. under drought stress
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pus L. under drought stress
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under drought stress
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L. under drought stress

HRGE DB FERRTR

3 i i

3.1 SeEEEXT T R EE T B SoD #1 POD
it 356 2 P 5

FEIEH T BUT , M AR N 3 S AR 5 Ak
TR AL S R0 E, MYEZE T2
R B, A0 200 A i AR A R R s B A B, L
VRFEIN N TS 045 Fh Az BLAE b SN 6 2R 76 5 3K
R BRTRIE |, (5 IEE 0 el R e 2 A AR AL, S BUE R
oH PR AR S B B % DNA A 5t AR 945 45, AT
WA P B A 0 4 0 DX 3 A 1) I R 4 2 4
oY, FLfi# ( Mckersie et al. ,1996; Apel et al. ,2004) ,
FEE TR S EOE AR KR IR R A K
B, FEUHERIETS (Reddy et al. ,2004)

ETRE T, R 2R s 825, DL
TGN TR AHEY G, SR, RO A T R
T, PUEREIG 71 TR (Reddy et al. ,2004) . WA
LGS RORE MR LI NG # ., T AMitE 5
XA 0 1 TS 5 M S A A B BIL R 56 2R
FEAAE—SE ELTR 4 #1953 A 1 #38 ( Benhamou,
1992 ; F I 7745, 1999 ; ¥ 5L 645 2002 5 56 41 3% %5
2003) H AN 5E SR T 530 T H SoD il



3084

LR B3 E 12

POD Fl % PERY 20 oK WARIE . A TAER S5 R B,
FESENAL B SE 4 ¥, 72T 5 Pria T SOD A1 POD
G VAT A6 AN TR 2 B2 0%, se SRR AL B 18] SOD
HPOD 5 PE T B, U HTAR P X 7 SE MR B VR e 2 —
ANIE NI AR TEE IS e SRR IR 2 AR
SECAR S P 2 v P ] IR v A S5 K it s . AR
WIS TS FF Mckersie 45 (1996) 2T SOD F1 POD
SR HCHT T 508 5 0 A 5 A B TR e
PUREPERLA
3.2 STEEMEXS T R ME T S i e I R
i Al

KRB e —LeAE ) BRI R AR
FIBHRE S AT PR B T, A2 X B R o, il
FIRIE A ) 198 557 ( Delauney et al. ,1993)
TR AR N I IR AR R S R YT R
KFR,— HLCREA 8 A NIAHTEN R ) 4
PN 2R B R R B T BB AR ) A2 03 3 AN REAE
T HE P 6 5% 19 $8 #5 (van Rensburg & Kruger,
1994) 5 I3 — UL £ 2 S AT LA I 22088 1) AR 22 o8 A
AR RTINS A
AP A= PR ODAH O, T v T 2R 1) AR R 2 A x
IR W A — b ke e S, e R T R 2
FRVEWT R AR K 23 b3, R 2 (AR 0 A oA 9 2 T
1R i W I o AR PN O I R 1) AR R e
R 20 1 2 02 A YT RE O O, LT 5 L R
(Delauney et al. ,1993) , 7EAR Z 53 MrE T fEH 9 14
MIHER MR AR 21 £ (Hanson et al. ,1977; Slama et
al. ,2006; Manivannan et al. ,2007) ; [R]0} G WF5T
B I 1R 1 58 -5 AR A 1 5 R 38 1Y RE
R IEAHSE (van Rensburg & Kruger,1994) , AWF5E %
Y, e S BRI S i, 7T S e T e ol e
IR & i Y, HOR A B 5 s AR
TR ARG SRR — S, B, T LK i
TR AR RIS 1 X0 T Sl R SR —Fh R4
PESETE . AT 4SS R S Delauney 45 (1993) #2
(), Ui 2 I R A R SR 1 0 e, | LT S Al A 1Y
WA
3.3 TEBE TSRS i RS
G

3 3o P4 3R TN A RE A B (HEAE P T 52 P15
JH AU RE ) AR R B8 13O0 R GRS A IME RS
B (Maxwell & Johnson,2000) ., Y: &4 I #IA N &
A MU XS s T IR d5c A e 55 1 78 43, i R

FOCREB 20 T A IO RS NIREMFE R

T F A T S SIS B R YOS AL
MIEEI R WLARIE . F 26 R S O A I i
O, F T 2 Fln — M2l RE AR
SRS RS 43 B 3 B AN A 33 T ey s g —
P B G ZR G0 11 S0z Hh o B8 43 18 AT 306 e 2 95 i i o
BRI T ( Krause ef al. ,1991; Yamane et al. |
1997) . JVHE TSR F, W5 T, ST SERE
AbFRIMSEL W G AR FO

TR AL ey F/F M F/F, W
W ARG, T o S0 i 35 P k) C R AIR . i BT B xh ik
YD RS I S G = A T 0 BEAIR T Ot
VA DA I G & G R RN S ER O o2 o |
RO B A5 AR 1 5 B KOG REFE AR AR, LY
SR SEBROCRESE RSO , LIS R 4 B 7E T s T Y
AR

qP R 16RO O IR OB RE FH Tk I
PLAIRREE ;gN Sl 17 SO o I IBO'G RE R AR A8
BORREE . TEMMA S WIRE oP TR, gN FHm, Uik
A T ARR B RE IR EL R AL ( Schreiber et al. ,1994)
TR A b 5 LA Y 6 SO Hh O I WAL ) D' -1
A RTeAe s OB IR Sl 'G5 AR HT A g B RE R
(Schnettger et al. ,1994) . A %) 12 M35 48 7T 3k 4
HOR R AR GE 1 s o AR R X el AR 4]
H A P A B — AP RAP L] ( Genty et al. ,1989) ,
2 Y. 512 S22 e % 11 U B I R A Y VT3
Az FETENEUT RGNS oP FRAR L gN Thi, 3R
HH b I 3t AR BEAE HCH (19 G BE I D, S BRoE RE A
RORE TS O B9 EE 1 %% &5 ( Yamane et al. |
1997) , 982 7 OGRS I e,

T F A SR A Y Dy WERRAL, R
B aE RRBRE 7Ot RS I 50 ot By i 15 33
AR 7RSS i &b a1, sesiblinl 3%
Wl T SR BB X PS T 2z Hh o 8 H, 1 32 1) FR

S, 5 SRR O T B a R b e
SOD A1 POD {f P MR & 5 S 2 RVOLSHF
ARSI B TSR R, X1
N Fe SRR A A AR BT a A TSR A TR
O L R Rl 2 S e & i o L A S A
PR RIS, S R R AR R AR I TR e

S 3k

FEEDE, AFIF, BN, L 2002, 55 B A B 5 A i



AR STSENIX T RN T IS A B B A R

3085

PR K [m) T RS A s rh EAE IR, 18(2) : 83—
86.

AE, AETF, B, % 2003, FCSERA T AR A0
EVEACIO AL, P 22240, 30(5) : 577-579.
&M, UG, T OF, 520100 SR —AALA I
PR i m ALz s B T R A L C &R M AR

HZiE I, 46 (6) . 575-578.

M, BN, Y, %2008, sE SR TR BNA R
HOLE SR, MY, 34(2) « 326-329.
TH, KR, BRaE, 5. 1999, KETETE RMEXT/NE
AWML T BT 375 AR . TR AR 24, 15(2)

67-70.

Albersheim P, Darvill AG. 1985. Oligosaccharins. Scientific
American, 253 ; 58-64.

Apel K, Hirt H. 2004. Reactive oxygen species: Metabolism,
oxidative stress, and signal transduction. Annual Review of
Plant Biology, 55: 373-399.

Benhamou N, Thériault G. 1992. Treatment with chitosan en-
hances resistance of tomato plants to the crown and root rot
pathogen Fusarium oxysporum f. sp. radicis-lycopersici.
Physiology and Molecular Plant Pathology, 41 . 33-52.

Delauney AJ, Verma DPS. 1993. Proline biosynthesis and os-
moregulation in plants. Plant Journal, 4. 215-223.

Genty B, Briantais JM, Baker NR. 1989. The relationship be-
tween the quantum yield of photosynthetic electron transport
and quenching of chlorophyll fluorescence. Biochimica et
Biophysica Acta, 990 . 87-92.

Guo WH, Ye ZQ, Wang GH, et al. 2009. Measurement of oli-
gochitosan—tobacco cell interaction by fluorometric method
using europium complexes as fluorescence probes. Talan-
ta, 78: 977-982.

Hanson A, Nelson EC, Everson EH. 1977. Evaluation of free
proline accumulation as an index of drought resistance using
two contrasting barley cultivars. Crop Science, 17 720 -
726.

Krause GH, Neis E. 1991. Cholrophyll fluorescence and photo-
synthesis. Annual Review of Plant Physiology and Plant
Molecular Biology, 42. 313-349.

LiY, Yin H, Wang Q, et al. 2009. Oligochitosan induced
Brassica napus L. production of NO and H, O, and their
physiological function. Carbohydrate Polymers, 75. 612 -
617.

Lu H, Zhao X, Wang W, et al. 2010. Inhibition effect on to-
bacco mosaic virus and regulation effect on calreticulin of
oligochitosan in tobacco by induced Ca® influx. Carbohy-
drate Polymers, 82 . 136-142.

Manivannan P, Jaleel CA, Sankar B, et al. 2007. Growth, bio-

chemical modifications and proline metabolism in Helian-

thus annuus L. as induced by drought stress. Colloids and
Surfaces B: Biointerfaces, 59 . 141-149.

Maxwell K, Johnson GN. 2000. Chlorophyll fluorescence a
practical guide. Journal of Experimental Botany, 345 659
—-668.

McKersie BD, Bowley SR, Harjanto E, et al. 1996. Water def-
icit tolerance and field performance of transgenic alfalfa
overexpressing superoxide dismutase. Plant Physiology,
111 1177-1181.

Reddy AR, Chaitanya KV, Vivekanandan M. 2004. Drought-
induced responses of photosynthesis and antioxidant metab-
olism in higher plants. Journal of Plant Physiology, 161
1189-1202.

Schnettger B, Critchley C, Santore UJ, et al. 1994. Relation-
ship between photoinhibition of photosynthesis, D1 protein
turnover and chloroplast structure: Effects of protein syn-
thesis. Plant, Cell and Environment, 17 ; 55-64.

Slama I, Messedi D, Ghnaya T, et al. 2006. Effects of water
deficit on growth and proline metabolism in Sesuvium portu-
lacastrum. Environmental and Experimental Botany, 56
231-238.

van Rensburg L, Kruger QHJ. 1994. Applicability of abscisic
acid and (or) proline accumulation as selection criteria for
drought tolerance in Nicotiana tabacum. Canadian Journal
of Botany, 72. 1535-1540.

Yamane Y, Kashino Y, Koike H, et al. 1997. Increase in the
fluorescence F, level and reversible inhibition of photosys-
tem I reaction center by high-temperature treatments in
higher plants. Photosynthesis Research, 52, 57-64.

Yin H, Zhao X, Bai X, et al. 2010a. Molecular cloning and
characterization of a Brassica napus 1. MAP kinase in-
volved in oligochitosan-induced defense signaling. Plant
Molecular Biology Reporter, 28, 292-301.

Yin H, Zhao X, Du Y. 2010b. Oligochitosan: A plant diseases
vaccine—A review. Carbohydrate Polymers, 82. 1-8.

Yin H, Zhao X,Yin H, et al. 2006. ¢cDNA microarray analysis
of gene expression in Brassica napus treated with oligochi-
tosan elicitor. Plant Physiology and Biochemistry, 44 ; 910
-916.

Zhao XM, She XP, Du YG, et al. 2007. Induction of antiviral
resistance and stimulary effect by oligochitosan in tobacco.

Pesticide Biochemisiry and Physiology, 87 78-84.

EERNY 2, 20,1966 R4 L, B NFRYPY
HEFERIFSY . E-mail ; liyan9309@ 126. com
HEEHE FXUT




