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Effects of waterlogging on the growth and physiological properties of juvenile

oilseed rape

ZHANG Shujie, LIAO Xing" , HU Xiaojia, XIE Lihua, YU Changbing, LI Yinshui, CHE Zhi, LIAO Xiangsheng

Oil Crops Research Institute of the Chinese Academy of Agricultural Sciences, Key Laboratory of Biology and Genetic Improvement of Oil Crops Ministry of
Agriculture of P.R. China, Wuahn 430062, China

Abstract: A pot experiment was conducted to investigate the effects of waterlogging on the growth and physiological
properties of juvenile oilseed rape ( Brassica napus L. cv. Zhongshuang No. 11). Waterlogging lasted 3 or more days
significantly depressed the plant growth, which might be due to it decreased the chloroplast and photosynthetic pigment
content, nitrogen uptake and utilization, and induced the oxidization of plant. The effects of waterlogging on juvenile oilseed
rape growth is mainly attributed to its influence on the recovery process of physiological properties after flooding, which was
prolonged with the period of waterlogging lasted, including the chloroplast and photosynthetic pigment content, nitrate
reductase and antioxidant enzyme activities. Moreover, in photosynthetic pigment, the effect of waterlogging on the

carotenoid content was more significant than chlorophyll content of juvenile oilseed rape.
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1.1 50 5 Sk

IR T 2011 4F 10 A &2 12 A b ER B2 BEveEY BT BT I 2 (A6, R EE 1140207, b4 30°
37") #4T, RIeHL 10 11 A1 12 A FXSES 910 16.0 °C 9.7 CF1 4.2 °C, ik 30 @7 SR A Wit s
BT HTIN X BHIZFE (AR 28 114°547, d62 30°37") A HI#FZ (0—20 em) ,pH 6.71(H,0 Mz, KK 1:5) , 7]
WA ALK 104.1 mg/kg, MA(N)1.28 g/kg, AR (NO,-N) 5.4 mg/kg, ¥ &S 2 (NH,-N) 4.4 mg/kg, HHE
(P)36.2 mg/kg, HALH (K)63.9 mg/kg, TIEXA 5,5 2 mm G 24 (H5 5.0 kg) , HHEK LB FK
3% 5 [RIRE K B 70% , HERH SR A VLI 12 R i BUIE H i AL P X 11 5 b ROl B2 B
THRMEI BT BT AE P BOR B R IR A $2 4t
1.2 REsET

FEAN ARG P AT SR 7 19 R SRR TR 10 min, KB TR ohye T, BT, 3R
AR E 1.25 ¢ FALA 0.75 g JEWEFRES 1.0 g FIBIHED 0.15 g, 10 A 1 H#EF £ K58 TR 4 30K 9
Sy H 47K 1Y 70% (FREEVE) o PURHIE B, A S R B8 2 k. Ttk Ak 3 e e ddmik 3 d( 1) |
6 d( 1) .9 d( 1) FIEF AKX (CK) 4 NAEFE ) 57K b B 5 20000 B T YRR RS I, I PR K i = T
FHERIA 1 om , X IR R PEZRIRK AT 498 5 /K it PR AE T M RE KA 1Y 70% , 498K 43 15 FH - 56K 434X
Kz il ( Delta-T Devices Ltd, Moisture Meter type HH2, UK) , 4 BI7EIREAY 0.3.6.9 .12 .15 d F1 18 d #47
MR RAE A 4 AR (BEL 2 745,91 176 /) . "EE T 1 PRI 105 C A7 30 min, 70 CHE
+ 48 h B E N Y R, AR B 450 AR R |, 258 TR sk 15,4 C A7 T4 s A
M7E
1.3 WEmH Sk
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1.3.1 SRR SENE

BN 0.2 o BCE T A B R R 54 K M 2—3 mL 95% L W23, SR H 213 Wit i 3 25
mL ORI, R AEAR 2K, 5 1 95% S BEE2Y . Mk R R BURTE 226G EE T F 4 Bl 2
645 649 nm 1 460 nm K BOGH , IHHEOCE AR S &, N T H LSRR WG, T A BRI 7E 4 C 1
JeAM T,
1.3.2 MRS EIE

B 1.0 g M8 F 5.0 mL 750 WA AU HE BUK (pH 8.0, N4 300 mmol/L [LZLHE, 50 mmol/L Tris-HCI, 5
mmol/L EDTA F10.1% B-3nJk W) 213, 2130 4 2 ig, 18T 4 °C 700 r/min B.0> 10 min, 3
FAMIAZDTIE, FIEWET 4 °C 2000 r/min 250> 10 min, A3 TTTE D g SRR IR " B vk TR S PR
1.3.3  Hre G P e

T P B . FR B 0.5 o BERESTRE A1 0.05 mol/L, pH 18 7.8 [BEIRZE M (N & 1% PVP)5.0 mL /b
HAYERD, Tk TR HFEE4RE 15000 r/min, 4 °C 2.0 15 min, 3§ BN N EEEEBOK , FH T SOD . POD Hl CAT 1%
PERIISE . SOD 1R A PUME (NBT) Y6l J5k , I HIE A B 50% hp— 1~ B3 M 807 POD 15 1
R A BIARE 2, LU Ay 2B 4K 0. 01 S — BTG PR B0 5 CAT SR AL 05, LR B0 AL, 281k
0.01 Jj—AEEG TR, BUEALBRG PR FRR hy Urg fiEF, U S — N EERGHEspfr 5
1.3.4 i )7 i R i Ji il 1% P D0

IREERE 0.5 o BCE TR ISR T A 4.0 mL 0.025 mol/L BEFRZE mifk (pH 8.7, & 12.11 mg/L 2k
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PR 3.72 mg/LEDTA) ZEVKIE P EE )% . A1 IAE 4 °C 4000 r/min 257F T B0 15 min, B LR 0.4
mL, LA 1.2 mL 0.1 mol/L KOH Z& ¥ #1 0.4 mL 2.0 mg/mL NADH JRAI7E 25 C/K I T 30 min, SRJ5 N
A 1.0 mL 1% iR RN, FE A 1.0 mL 0.02% 253 Z M B 62 15 min, BT E 540 nm K
IR WG AEL, o TR A v 2R A R A R TS Mk A R O DR TS R PR KR h pg NO,-N gt b
i
1.4 HdlEatr

FTA R4 R 4 A E R YE ARER (£SE), SPSS (16.0) HfF#EAT K 2 7 22 (ANOVA) Gi 34>
BT, Duncan % 2 5 FLACHT ¢« ke B0, 25 5 0 EPEE O P < 0.05, Excel 10 Hil/EFIREI 2,
2 ZRE5SH
2.1 PEIABUK AR SE AE K B 5
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Fig.1 Effects of waterlogging on juvenile winter oilseed rape shoot and root dry weight
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Fig.2 Chlorophyll contents of winter oilseed rape leaves under different period of waterlogging lasted
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Fig.3 Effects of waterlogging on the carotenoid and chloroplast content of juvenile winter oilseed rape leaves
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2.4 ot /KA B B ST SR SRl T A 5 e 140 [

AR ], CK I FIAR 2 ol S8 T4 15 AL il
(SOD) L& AL W i (POD) Flid & Ak S ( CAT) 3
P Ak (05) o wik ], i AR R SOD
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Fig.4  Effects of waterlogging on the leaf nitrate reductase

activity of winter oilseed rape
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Fig.5 Effects of waterlogging on the antioxidant enzyme activities of winter oilseed rape leaf and root
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SEH AR A O R SR TRE(E 2,8 3) , JEm 5 G AV AR 55 A,

3 —J7 I AHPI R N AL AL (SOD) i AL W ( POD ) Atk A6 &0l ( CAT) Y B4 FH fig
RO BRI A P 3 DA A 32 B e AR T 0 (UK R VR P S A AR A Yo T K i g R —
TR, /NEERE R SOD Fl CAT T b 2 PR A K F2 0t - SOD 74 1 35 B A%, 17 CAT A1 POD 7%
PRI T 50 MiAE R - SOD Hl CAT TG PEREAK, i POD IH PEED S B e 2 s 7 1, Leul 251 W58 &
B BUK AT IHEESIET SOD  POD Fl CAT 15V W 25 B A, MR MG e 1S, SOD . POD | CAT ¥ P Al
SRR o P ZER S R R B, A K ST F SOD AT CAT 15 B ik ) 5 35 8, i K 300 35t
KSR SOD H1 CAT 16 P BER ] 2 3 AR, BRI AE 3T 2o 13 d, IXEEAFSE 45 R S5 AR I AR 78 4 — 5L, i
AKITE] iR e SOD i CAT TG PER BN e RS %, 0 POD I 1 W) 6 30 Ay B ¥ 7K 7 2 B[] I =5
5 HSEAR R SOD & ME R I N SE AR5 THes a3, i POD I CAT )26 B Ay Bt 5 7K SR sk ] g B A (14 5)
PP 2 53 AT B DU EY AN 2 AR Rl b BRI R BRI A RN RI TR, BUKES UG |, BRI =AY 5 1
HAEFAT CK AE (HTE R LS T, A B T 58230 CK,AbFE I vk =, Ab BT ff 3 F ot (1 5) . X sess i3
B, 5K e i SE BT A B MR AL R S G, i ST 955 7 R 2 e T ) i i A K
4 it

25 AT, BOKFRREER LT 3 d B IR IS A A K X S BUKBERIMSE T Sk SO A R & s
N WSR3 RS 3 S A e A 56 5 BRI i =0 A K A s i 22 4E FRUKR WA BRI, Jeig &t
SRR A O R S i RS RR R IR S Bt ARG M, A A TR PK B 2 2 B T v S5 /K Ao ] A i O 40
SRR s TE T IS T o B R BUKKZAE N A5 R T X ek A5,
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