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Abstract: In order to study the relationship between physiological characteristics and drought resistance of winter rapeseed
during the overwintering period, the leaves of nine winter rapeseed varieties superoxide dimutase(SOD) activity, peroxidase (POD)
activity, catalase (CAT) activity, relative electrical conductivity,relative water content and soluble sugar content were examined
under field condition. The aim of this research was to screen out the varieties with strong drought resistance. The results showed that
the activities of POD and CAT in the leaves of winter rapeseed increased in different degrees, and the increase of POD and CAT
activities in leaves of Tianyou 2, Tianyou 4 and Tianyou 8 was greater than that of Longyou 6, Longyou 7, Longyou 8 and Longyou
9. The SOD activity of winter rape leaves increased first and then decreased during the overwintering period. The content of soluble
sugar and leaf conductivity showed an increasing trend during the overwintering period, while the relative water content of leaves
showed a decreasing trend. On the whole, among the 9 winter rapeseed varieties, Tianyou 2, Tianyou 4 and Tianyou 8 were high
drought—resistant varieties; Yanyou 2 and Ningyou 2 were medium drought—resistant varieties; Longyou 7, Longyou 8 and Longyou
9 were weak drought—resistant varieties; Longyou 6 was drought-resistant sensitive varieties.

Key words: Drought resistance; Winter rapeseed; Physiological characteristics

B RERUAEIR . NI R AR SIHELE X, RO ESNAES, KR BRI,
fe, KBTHREEZ R H 4578, TREChIZA% R EPZ SRR KA R, sEmER
W R JER AR 2SR R EAL T X JERL, RHOT R A S bt B IR i 18 . 1B i
RS S ), AmALT X 2R Fah AT R R R E AL T M X A i A

i BEE: 2021-11-29

HEEWB: AATAHAR L5 R “BRECFTFER LB EFRBFLEF 7 (2021-NCK-2888); b 4 & LA & X
“3B d IR IR A Aol E AR TR A IR A # BCF A AR T (20326318D) .

EEEN: kAER(1988—), 4, HHFTafA, SIEAET R, Md, TERFLABEFTAHEBIEIAF, KR WiE.
(0)15293500891, Email: 980439575@qq.com.

BEEE: k2 R(1979—), %, R RKA, BEFRA, MEt, L2ATFmHESE AL HEHE T, Email:
yhzhang98@126.com



72 HOR Ak B £

F53E H 3

Gansu Agr. Sci. and Techn. No. 3  Vol.53

BE N, MREN, TRSEOhER T i k8%
TR AR Y ES L MR S KR
AR S KR AREEER AR, AEXT R S T,
RIS O IR N Y BT
TR £33 SOD, POD. CAT JiG P38 720,
LG HR | SR G HR TR Lo, R
TTABC R R 9 AT s B AL RE, 2t
TER H BT W0 8 A HA AN (] it b vt e 2840 9
ARG (SOD) & . A AL WG (POD )& . 141
EARG(CAT)IEME, BAH SR T 5 R AR
AN K . AT S AR, )
R AT S A B T (it ) 52 5 A AR PR 1Y
KFR, VAR R IE X A b 5 b Rl i 4
Kok B AR 5 S AR
1 MRERE
1.1 iXIaA

P4 A N BeIh 6 5 (L6) . Peih 7 %
(L7). B 8 5 (L8). B 9 5(19). HEiH 2 =
(Y2). Tih2%5 (N2), mHMflb Rz qe sz
ft, Rii2% (T2). Kili 45 (T4), K85
(T8), HFRIKHT B2 58 it .
12 &7k
12,1 BT R A KK AL BT
P R 0 v o MR 1 650 m,  H MR AT 2KL
2100 h, 4EHSE 11 °C, ToiE29 180 d, FE/K
it 450 ~ 650 mm, JEPETRINX, FERNWIHRK
o RIS FENLIX A HES, /DX 2.0 m, FE 1.5 m,
AXTA 3.0m?, 3WHEE ., 2019 48 J 31 HA
TP 24E, 4786 25 em, #RIE 7 ~8 em. T
JeBsFEI P . EVE, BAH 45 TRk hm?. T 10 H 18
H (8~18 C)JFtHHU A T4 e brill e, Mefs
SRFILHTH (5~15°C), 11 H23 H (1~11
C). 129H (-3~8C). 3/25H (6~24
C). 4 A 17 H(9~20 CHHFE, BULMFEE 1 R
T RE M Rk 2 oK rp oy [ S 56 2 I S A G FE A
FR/ANDXHURE 5 PR, AR AL AN BEAILER 5 1~ Bk
FNKTIEHER, F/NXoRN ™
122 SE S M SOD kR FH 4 D mk
(NBT)YER 5, POD Y& 1 R A A A v
L TSN E CAT IG1E, AlEvpE & &
SR FH BRI 2, AH 6T L 5 R B DDS-302+ 4

IR GRS T . I R AEXS 5 7K i (RWC )R
METFRE L. B EARIIE 3 Yk, BOEE 2R,
A3 FRRACHT (12 ]9 H ) Rk 4 J5 (3 25 H ) 4eit
B/NXAETE MRS, TR AR

AEXF 7K I (RWC)=(fif 5 — 5 )/ (ff Ffief 5 —
T ) x 100%

A 2= (R A R AR BB A TR ED) x 100%
1.3 KB4

K JH Excel, DPS. SPSS 22.0 # /4 #k 11535 58
53T .
2 HFER5HWH
2.1 R &b K sh AP AR A R AT

H L T AT, 9 /A S Al i B AL 58 0h
85%~98% , Y MUIEVERSR MR KL, RERETE KK
TR XL A N [FP S A T S i Rl
AREAEREER, MR & IR R L6,
T4, T8, L7, T2, 19, N2, L8. Y2, L6 Al Y2 1Y
MACRAETEN 3 25 5, HAh i AP AR 3 25 55
ETE -V SN

1001
98-
961
94
92
90
88
86
84r

FRAR %

80 Y2 N2 T2 T4 T8 L6 L7 8 L9

Al
RS FHREFRIRTE 0.01 KV RS BE

1 AEREEZHERMEEE

22 Ao ERE su At AL BT R AR B R AL
22.1 SOD &M 11 H 7 HASFD SOD 7 vEs &
IR, (EROMELEE R, B g i K
& 16 (20.30% ), 58 g B &/ 19 & TS
(7.66%). FEFEERAL, 2011 7 23 H, &50F
SOD M E It K fE . SOD i& 4 e (A L7
(37552 Ulg), % 11 A 7 H¥EIN 51.77%, [RIA
SEIE IR R Y Sl BAIRAY Sl T2(294.21 Ulg),
11 A 7 B30 34.47%; SOD i&PE®: 11 H 7 H 1%
T B fe /N R N2 (25.13% ). RS =5 °C LA
TF, BP12 9 H, &&FPrt R SOD fEPEXA B



Hft oL B £53E % 3 M

Gansu Agr. Sci. and Techn.

No. 3 Vol53 73

TR, TR S AN Forh, BRIE R R
Bl 19, &5 11 J 23 H N 25.84% 5 &I e/
B h A A T8, &8 11 A 23 H N 16.34% ., {E%#
AR, A A FI I SOD T A R B
e IS TR RLE, BEA T BEREAL, 7E 11 A
23 HF 12 A 9 H, L6 fRFFE® Nt i SoD i
PE, T T2 B0 R SOD I 1 W GR F5 AH X A K
F(E2).

222 POD{EME  AEAMSMA IR, R POD
TEPE R AW m iy as, 11 7 7 H& SR
A POD WM A 10 J1 18 H B ETHa#, Hr
L6, L8 Fll L9 flI H POD i M4 i K Hofth St il
BEE TR REAC, T8, T2, T4 Mt R POD JEPEN IR
BT L6, L7, 18, 19, 12 H 9 HIF, & 5hFh
A POD 36 PESY E T B KA (K3), Horp T4,

T8 F1 T2 W0 K POD i 1 i F HoAth 5 B, N2,
T2. T4 Fl T8 T A POD 1638 I K F L6,
L7. L8 A L9,

223 CAT PR B A ] Ay 32 45 d Bl i i A
CAT 5Bl EE RS 2 B TS (K4)., 11 ] 7
H Y2, N2, T2. T4. T8 M CAT &L K
Peg b, L6, L7, L8, 19 MM A g
IS, 11 7—23 HAMFI A CAT iy
BB, Y2, N2, T2, T4, T8 it CAT
TEMERIEESN, L6, L7, L8, L9 MM F CAT ik
MBEIRA R . 12 1 9 HA&MFhnt i CAT 36 PE4 I
T2 e KAE, Hodb T8 M A CAT 1% M i i
(116.56 Ulg), N2 Hyrt F CAT 1 4 5 11k (64.64
Ulg), Y2. N2, T2. T4. T8 fit Ji CAT I M1
IEEE L6, L7, 18, 19 .

450 Y2 EAN2 E3T2 E3T4 ET8 BE1L6 EL7 EIL8 B L9

H

g

.

)
o e e e e
ol

._

o

S

T
L LT
L
LR EEN
L L e P e
NN

RRRRRRRNEEY

R

18/10

=3
<
—_
—_

9/12

Hi/ (H/A)
2 MZHEAMF SOD &t

140 OY2 EBN2 T2 EAT4 E8T8 EIL6 E4L7 EHL8 ©& L9

120

—_

(=

S
T

POD &P/ (Ulg)
[ o0
o O
T T

ST
S O

A

H#/(H/A)
B3 #MZHM A POD &4

1401 Oy2 &N2 B2 BT4 B T8 HLe BL7E1L8 HL9

NN

SN

7/11
HiH/ (H/A)
4 MWEZEAMF CAT &N




74 Hilg B8 #5385 8

3

Gansu Agr. Sci. and Techn. No. 3  Vol53

2.3 RREI&hESAPHAATE T R TSRS TAL

A% T A& R it AT i e i IR AR
AW I R S, HORE B ) AN ] 45 it A el i
RS IR AR . B RN — 10
A18HE11A7H, L7, L8, Lo AN HAt S
FIRT S PERE S R iR R 11 A 7—23 H T2
F T4 AT BRSO B R, T N2, L7,
L8 ALy PR S A iR EE R /s 11 H 23 HE 12
HOH, Y2, N2, T2, T4, T8 A H A pha &
R, L6, L7, L8. Lo NI nsEE, H

b, TEMCSEINGA T, ANMIESs 28, MXTHR S
SRAEIN o A T ot ol 8 R A R e A e i
FEARI S P b Thad, 10 J1 18 H & S Ak X Hy &
RIS, ME10%A A, WHTHZEI12A9H,
A5 v PR XoF Hh S SR S8 A T A L B o R ]
1157 H Y2, N2, T2, T4 H1 T8 i 414 05 =5
F L6, L7, L8, 19, 11 7 23 Hit L6, L7, L8 Al
Lo [ HL SR G IR 2 Wi = Y2, N2. T2, T4 FI
T8, 12 H 9 H A& SRR AAINT B 3R 8 B i R H,
L6, L7, L8, F1 L9 [AAHXTHL SR 4 i 2 1 HoAth by

T8 HENNMRE fe R, Lo Ml B i/ 1R 543 Flle BT ZIG, £ b FhEg AT H SR 3 S 0T [
SRR S R IR B KA, N2, T2, T4, B (E6)
T8 Al PR S A A S A, e T2 Al 2.5 AR Aab RS AR ARG T B At A K e
PR R (201.88 Ug/L), ZJa#&hhAhnl gk TACHT
WEST AR, Y2, N2, T2, T4, T8 I H 7] SRS AT S T S B RS B [T DO el 6 )
VSRR T BRI B R T oAt A (B15) TR RS - 18 - B, REERE
2.4 REAhE AR B gt F R T AL W b T ES 11 H 7 AN AR S KRR
AR R, 258 2 I WA ) B 22 e AR O 1) o 4 10 J] 18 HFFEZE1E, FEIRTE 5.28%~ 15.96%; 11
3250' B Y2EN2ET2E T48 TSE [6E )78 [ B [9
gw 200 [
EE[ 150 F y =z Es
i Hoe é E RS
=100 i, S 2R O -
& Zax R PN [
18/10 711 23/11 9/12 25/3 17/4
HIH/ (HJT)
5 HBEHNEMATAMESE
& Oy @\ B By By B By Brg 81
3 - Fiaa
oy ] it
oF Z 242
= Z £ 2
£ Z 28
dr Z 292 ;
£ Z 28 :
Z o H »
3 HEH 287 1
18/10 7/11 St 9/12 2513 17/4
H#/(H/T)
Ee6 HMEHIEMHEMBAXMBSE
1201 OY2ENE8T2E8 468 T8 B 16 AL 818 819
% 100[ m
i = !
80 H LS S Fan <R
fm 60 E AP WZRE N TN
e 2 EER ER: S HR
i Z HELN ZH7 N R
£ 2 Z N 24 N TR
18/10 /11 23/11 9/12
H B/ (H/H)
7 HEBEMHEEMNEKE



HilA e 53 5 3 M Gansu Agr. Sci. and Techn. No. 3  Vol.53 75

A 23 BB R A K R R O 3 19 13 20 25

o 12 79 0, LM F IR Gk R J

B AR AOT, PR R R e s 8

K, Hir T2 A1 T8 AHXT E K 5 i LR i 4o ) 9 9

K 11%H 24%, RIVHBSROUOKRED . BHZ

JEi, SRR FRXT KR R TR

2.6 RE &b E &b & B354 IA AR £ AT Y2l
TEHRMKREAME T, PREREEYR o 2

LB T REPROCESTE,

BRI . — VA BBOR bk = it 22 16 47 76 123 TE A J

ek FAE REOHIA (7=0.63), PAMCARMESR ™ 4 —

HORR T R 2 A AE NG B2 E A SENE (7=0.93), T8 15 s

RARKJE . BARE, Tk AR R 2 AN
TEAHSEPE (1),
277 A ERARESER

PLBAK . CAT WETE. POD §54E . SOD fEPE .
XS K . AR SR AR S e
RFRBRXT 9 1 A BHBCER S i, DA dl 43
AR R AR, SRR, AERGUIE RS 13 4bwT
LUK 9 By 4-imse it Blor AL B RZEHE (1&8),
A NPURIER TSR R, B 2T SR AR () b
Kho Horp, ARNA[NPIANTZE, A TN
AR, AFE 3 AR BeIh 7 5 Pl 8 5. B
Mo 5) ;s AN NP R R, s 1 kR
(BEih65 ). BB AHAWE, BIINHHRE
MEARE, A04E 2 ANMRECIETR 2 S AT 2 5) , BT
FIRPUEMRL, AHE 3 AR K 2 5. K
45K 8 ),
3 tit5&it

fE12 A 9 H, LR SRR 8 5. K
W45 K2 SAM R CAT 1§ PEF POD 151 5

B8 HHAH 9 MRS IERR RN
FHAMSF, BRW25, K4S, Kih8 5
(I F CAT. POD J5 L3 T B 5 55 11 i
B 6 5 . B 7 5. Bl 8 SAIpEIh 9 5, X
Lt dE U R PEG BT 5 b X FOK
A PR ST b T R 8 JE oK R Y CAT,
SOD. POD JE PR 5L W38 n,  FLHT SR i o
Folo 8 e K T BT U b R 2518 — B A
Y, AHEERI T B SOD Tk 7 ik 4 30 (i) 2 S
S EFHE TREMALEE, BEERERENL, 7611 1 23
HA 12 A9 H, $URBUSPEMRIBE N 6 5 AR
FIE R SOD WE T, T SRPTSE AR RN 2 5
I F SOD Jifi M W R 5 2E AT FRARAK -, IXRh 2
Al g 5 E L R IE X T R AR IR A 3 AR BE
SH K VEYTERA BT = T a8 GE v, 4
TSR R4 SOD 16 M & 75 B8 FH TR Ity SR IE X
AR R Rl — 2B R

12 9 B, ARt R A &K E Yy
FEAR AR, PUPER A A AN K0 2 SR K 8

®1 ZMRETEEREEXEST

i H Frim —UOPEE MR RKE (A5 TR T Bk i
P 1
— IR 0.47 1
PR 0.36 0.61 1
AR 0.27 0.05 -0.18 1
BRI 0.14 0.71%* 0.48 0.05 1
TR 0.04 0.11 0.17 -0.19 -0.49 1
bR 0.63* 0.63* 0.93% -0.05 0.35 0.24 1

® oy “**”ﬁﬁtﬁ 5%%\:’ 1%7K%_?t%v



76 HOR Ak B £

F53E H 3

Gansu Agr. Sci. and Techn. No. 3  Vol.53

eI WA= N/ s (= = K (T LI 24 ) AN
FHALSRY, SHTABIIEEE R —8 Pk s
RV, TRWET, EY R A S KR
Pb I R R A ek D W BE /N B it o DR K g
JIHELT, M R AR K s R R

AT S A R A A ] i 5 A X HE R R S AN W 3
TS, AN A HL SR AE 3 25 HY
RFRKME, 2R FREMBEE, Bt Rk
RGN 2 5. Kl 4 5. Kl 8 5 HL SR g
JE/NTHU RS SR B 6 5 . Bk 7 5. Bk
8 SAIPEIh 9 5. AU T RMa i
J RO L SR B, HL B SR 5 0 L ARG
R/ NTHURRE S 85 0 i Lo re-17),

AR 2B B R T B —Fh, IV
BEE TR BiE I, dERFR N K
Ao ARSCWFFERBH, AR SRt B ] i b
B R AR ERA A ) Y R B R e, 12
H 9 HFI3 A 25 HPURHRSRAF R0 25 . Kl
45 Kl 8 5. T 2 ST 2 S AT b
AR R FHUR MRS SR B 7 5 . Bleih 8
S BEih 9 SAPTREURA AR 6 5, SR AR
FEAIR—3, IV & R VR A S AT
PN RFRRR . AR TRl Rl TR
SN R LR ST A e ) =N NI RS
FAT R B IR OB B AR R I T
X 3 MERR SRR IR, Hbt R
B, BERTYRH R ERE

SR AR R . IR AARCEC S BRRR T
WEAROG, MR RO RS SRR R I A
K, R, —WROEEL. B RUR BB RN
TR 2T B XA S R F I R ALAR AR
XS HT AR S RAL . AR 4 20 R R A O 4
MrR®l, WRET2MHE T, — %, Sk
FARE. BB AR R A B IR ARG
X8 R TE — E FE [ RE S WL 2 i A i b R
PEo FIMSSE! BRI, bR bR . 2R
Re— R AR T AP R DA G, W]
YE R MR 75 ZEHABT R 1) 2B bR .

HR 4 8 23 B 4 oK 9 ANl B Rl 40 ol 4
2. PR AR 8 5 Kl 4 SRR 2
S hPr R RCNE 2 ST 2 55 PR

PSR BETR 7 5L PR 8 S AP 9 55 PR
OB SRR P 6 5o BEAh, Kl 8 5. K 4
SRR 2 5 AR A ALy BRI XA BT S
BHFRE M EE R, 28 BATAS, Zlsent i
CAT 1 POD ¥&PE . AHXT &K . AT PEbs & & .
RIS . — RO BB SRR A SR A A Sy by 98
X AP S ) 48 h5

S ik :

(1] REZE, B, AtE, £ 27 RELERKEMSE
KA oA RHAELT]. FEFFE, 2017, 47(6): 733-
744.

2] 74, BIE, FERK, £ LHEEBLEERXH
& A AT R )] P ERLE 2, 2007,
40(12): 2716-2726

[3] &% #, B #, % =, & FTEEETEMHEx
WEMTHE RS EKEENER]] FTEHKXEK
YAFR, 2011, 29(2): 164-179.

4] H3#E, 9%, Kid, £ AR WESHEL
L E M S e 5[] ARk R IR ER, 2015,
16(1): 15-22

(5] REH#, 7 B, WNEF, £ BEXLHIE NN
EMHESHEEARELI]. TERRK LR,
2014, 32(2): 142-146

6] xls#w, 74, MNEN, % HFEERAFAL
HERERES W BTN REX R[] FEREAZ,
2015, 48(18): 3742-3756.

(7] & B, #&#, #AE FTERaxmEETEHNE
R ROR 2R )], PEALEFE, 2014,
47(18): 3566-3576

8] XA, BAK, Wik, . wERFHEREEF
EGeA DomEF M E L e fetr i [J].
Jeko 45, 2012, 21(3): 84-91

(0] kM, RE®, dra, % TEHEFEEAL
W AEEN )] AR L F, 2015,
24(2): 84-90.

[10] ZAMK, RFEHF, WKk, £ FEREAHE
WA R R E RSB [T]. B RE
AR, 2012, 34(1): 40-47.

[11] BRWE, T B, REH. IEALSBETHEL
SRR NAESEH R[] TR A LAFE, 2010
(8): 33-35

[12] 40 . HWAEEFERFRE(M]L b FELRL
HRAE, 2000.

[13] HHRA. HhEEFEREEM]. bx: 5E47F
H AR AL, 2006.

(14] # 4, ZMW¥, A F, %. PEC EHNTE 2
HARFERERGBHENLSE EBEEN T Y



HilA e 53 5 3 M Gansu Agr. Sci. and Techn. No. 3 Vol.53 77

FRIEIBG G AR 25 et il

RUEH L MBS, B N3, BREt, F—B AEHL B 2
(1. B G REFFRAMEFFLI, HH 20 730070; 2. F B R ILA 5 5 H 4% 5F 757,
T 100193; 3. TEREARRFARNG, TE 4N 750000; 4. d@E AT A TRNE], T
#id  226000)

BE: kmtaTEEARRALEHER, B TEKRDRSEEEM LA B 4 kRS BITE
BHATEW, SRARFE . AEAAS . HRORS . HAEREF@ETHON, FrRIEK S e RGBT RS
Mo BREH, BAARCHHEEMERBE T ZZANFRE AL, LR ERBILRK S, BAVIE R e+ %

WA £
KEEIR]: gk wbokok; REIE
RESES: s481 XHERFRERD: A XERHEES: 1001-1463(2022)03-0077-04

[doi : 10.3969/j.issn.1001-1463.2022.03.016

Analysis on the Registeration of Pesticide Against Chinese chive gnat
Bradysia odoriphaga in China
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Abstract: Chinese chive gnat Bradysia odoriphaga is the most serious pest in the field. In this paper, the registration
information of B. odoriphaga pesticides published on China pesticide information network was investigated, and analyzed from the
species, mechanism of action, active components and formulation style, etc., and the more registered pesticides were discussed and
analyzed. It was found that the currently registered pesticides against B. odoriphaga were mainly chemical pesticides, with
imidacloprid as the most registered single agent and thiamethoxam + carbofuran as the main mixture.

Key words: Chinese chive gnat Bradysia odoriphaga; Imidacloprid; Carbofuran
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