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B E [BXN] RAEEESTREKKBENEENXRR. [FX] NNIZHTTFEEKFELE , R
W|H BN Z =X F Schizaphis graminum ( Rondani ) X &AM, WO NEZHFABREE, TAMER
BENE. [HER] BEAZKTEMN , E-XPFLEHBEE ; SEKF (600 mg/lL ) LEBHE=X
EFEHAE ST HAMEKF (60, 150, 300 mg/L ) &L E , A 150 mg/L BAFLAE , FRORNEBRK R,
AWER, AREKRESE  HRRERNS/)  FTEAEK LB NEHF IREENTEASNERSE
FHER , BERKFHREN , A ESERE, TAMERSEEN ;, FRANEEKREH TR
MESEEAMEX SEUAMEHNSEEEMX , BERIEF KT, [FR] FTREKFTESIREH
FATBHRENTRMEANSER 0 RN KB HENE K,

XY & XX, RERH, AEEKR  wANE  TAMER

Effect of nitrogen fertilizer on the development and fecundity of
Schizaphis graminum (Rondani)

LI zhi LIU Xiao-Xia ZHANG Qing-Wen
(College of Agriculture and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract [Objectives] To explore the relationships between nitrogen fertilizer application and wheat aphid developmental
duration and fecundity. [Methods] The developmental duration and fecundity of the aphid Schizaphis graminum (Rondani)
and the amount of foliar soluble protein and soluble sugar in wheat were measured on wheat plants treated with different amounts
of nitrogen fertilizer. [Results] The developmental duration of aphids decreased with increasing nitrogen levels and fecundity
was significantly higher at 600 mg/L nitrogen than at 60 mg/L, 150 mg/L and 300 mg/L nitrogen. The intrinsic rate of increase, net
value-added rate, finite rate of increase and the amount of population increase were lowest at 150 mg/L nitrogen. Foliar soluble
sugar increased, and foliar soluble protein decreased, with increasing of nitrogen. Wheat aphids’ intrinsic rate of population
increase was significantly, negatively correlated with the amount of foliar soluble sugar but significantly, positively correlated with
the amount of foliar soluble protein. [Conclusion] Different nitrogen levels affected wheat aphids’ fecundity and population
growth by changingthe amount of foliar soluble sugar and soluble protein in wheat plants.

Key words nitrogen fertilizer, Schizaphis graminum, intrinsic rate of increase, soluble sugar, soluble protein
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= RIRNETR  ERTER  EREEEN
XEHRERESNRER . AEFEERTENE
FUR , NERMEEENERKREEWA AR
H, ASBEDHFIEERERN 2% , MEREK
NERESIE 7% ( William and Mattson ,1980 )
it ARERMEREEE KL BELT AR
—MEFRTR, ASWARRA , BRAENER
MERNT &R, FENEKKRE. £HEMTP
B EHERHIEM (Jauset et al. , 1998 ;
Fischer and Fiedler ,2000 ;Nevo and Coll ,2001 )

ERNEEEIZXANERBKRERR
®RE L BRIMEXNEREERRMNERSE
22— ( ZEHREMRHE |, 1997 ; TEE , 2006 )
Bl XTTEREENEREKEENZ KR
HHEE - LM RRE &8 XTI
ARKER ERFEMEHEETH  AERKNE
ESEE MIEWERANENHRE
( Klostermeyer ,1950 ) ;@3 HE¥04k )EY C/IN Lt
BEAAMUE. IAERNFESERSET
it , ¥FMERWEYRE (Bryantetal. ,1978);
BEEDENNRERBYREEER BESK
EraEY T HER M E B M ( Dejader et al. ,
1996 ),

THANTEEKRFENEZE=ZRFERKRE
MEENEE R TEEAKFET FREOFFE
KENEZKRRNEFYR( THEMRE, IAEER)
EENT VS BRAEFNEZ-XFEKEK
BWEFRNG W HBZXFHES BRREENS
Az

1 WR5R®%
1.1 #8

g R PREREMERL ST | TRBE

A (60% ) EiR(40% )BEEEMAK. FHE
T (E®19cm, & 15cm) F, 8& 10
ko AAEH 100 mg/L Ca(H,PO.), ( B%AE ), 300
mg/L KCI( 4R B ) BB/ NE | RE B LU R RIRI
BHERAN . ARARZERR  BE 4 HF
EMERE 60, 150, 300, 600 mg/L. AEE
ARA—R , BXEBER 200 MUZ , EER
WER, ENEIHE BHARATFHRESR
HEMHAFLEASE, AIAME. TAMERR
EWNE,

iR A E R GRB AL AREN
BEXH TEXREXBIEE , AF—REF
IR ETRBEKTLEENEE (BHEENS
FR ,2007 ), AFETAIREERN ,£210%
REEEH TIRK. ATSRFBEBE(2022)TC,
HXEE 60%45%, YEEH 16L : 8D,
1.2 pEHRETFSENONE

KAKRBBR-REKEE , JIREFENE
NEHREASE (FH, 2009 )
1.3 E-RUFSLIE ML Ra EIL

SHREZES (2004 ) WH% , ANEEN
35 mm MYE{EFMES , ET 60CEEFR 24 h &
. RSN/ ZH AR/, REER
MA L4 ARIERBKES |, MRS/ EH
FHEEE, AESMEFMAEDERAE  RiF
—EWRE . SkENTTHRA A 1A IR E R AL B
PNEIHENHE E 24h BEFEFEBER
%, 8 IRRE 1 XEFH ,8H 8:00,16:00
ME , HEFRBLBFHEREFER , BN
BERNBEGH, EFREAREE , SHA
ERGT=FE , HAIRF=ET , RINER 6
HE, BEERERT., SMNEE 10 k%h &
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£ 3K,
BREFELHZF (2010 ) 7%, TEZ =X F
R ETER (R, FHEHERAEABH(T)., RNEEKR
rmMEAREBEKENSESH. #HEX
Ro=Yhmy ; IR BE T=xl,mJR, ; HEE
KR = In R/T ; BIREKR j=e "™ ; ThEF INFE
BHE DT=IN2/rme H A x AR R B ALK AT E] ]
& L REAMETE x H BB A ENEE ; m,
HIE x HE AT Sl 2 T 8.
14 TIRMBENARMEEAIENNE

TREKFH R ER/NDZE/RNE R ER
FH, B 10 X, WBAKRELE —XFBMEH
LB, TERNFRENE 10 X958 T/
ZH B N EZRKAXNRAH K T3S
MERATEAMEASE,

AMBEEEXARMLEENE ;T aK
ERNEEXAZEDH T G-250 REEMNE( F
BE , 2009 )

1.5 BESHEE

AR PTG MR A F HEHR AR (SE) X
R/, KA SPPS17.0 B H ANOVA E#1TH
Z424 , Duncan’s EHITZEHRK,

2 GRS

21 ARBAKENEHREASENNE
TEREZEZBRLENNEHFERE

EREF (P<005) (B 1) 4 NERLEW

NEHFEREMIR N 54.04,57.88, 59.83,63.05

gkg , EEEKENAS , MEHFHNEEEE

W EEEM (P<0.05),

22 AEBAKEPEXNE_XNHFLZEHHADN
L A
BEEAKTENENE_XFEFNRER
B , Ho 600 mg/L BARFLENFREE
EEEMEAKF (60, 150, 300 mg/L ) &2
WHLEEERE (P<0.05) , EtEKFEZHE
ERTEE (P20.05) (% 1). RPAREEERE
Mg, E-RFNRETHE2REHS,
2.3 TERKENEXE I EE T
FIKF 600 mg/L HKZ K F( 60,150 mg/L )
M, MELEZ-RFHRNEE KR, SEHEE
REREEKEHPHIEAS (K 2), HEME
BIEEREK, ZEREEFEKFE (P<005) ;4
NEKELBHE-XRFHRAHPEZERFEE
(P20.05) , &m&KFE (300, 600 mg/L )( A8
R ) CEEFFEE (P20.05) , EKEKX
FeBERTEE (P20.05) , H 150 mg/L
FKFLBENFRN KR HEELRNFR
BEEGH /) ENSEHEASTE. RPE=-X
HESAKFAEN NE EBIEEE R K AKX
SPEGERE N 55 , B 150 mg/L Bk FAER TR
rmRIE , &TFTFFROLTE,
24 AEEAKENEHFATHREEESEOTN
FTRAKETIEATAEBHNEEREK
B (&3), MERKFEHNEM, TitRTER,
ENBRGTIEFRATREENSERES



Rif BEH %1k Chinese Journal of Applied Entomology 2014, 51(2): 353—359. DOI: 10.7679/j.issn.2095-1353.2014.041

65
d
[
60 ¥
% B 2
iz 55
" 2 T
=
¢ Z
50
45 1 1 1
60 150 300 600

H K (mg/L)

Nitrogen level

1 AREKENEMHRERE

Fig. 1 Foliar nitrogen content of wheat by different nitrogen lewels

BHhHEN FERHREE, £ EREFEFERTE 005 KFLEMNEZREZE (Duncan’s ZELR )
Data in the table are mean + SE. Histograms with different letters indicate significant difference at the 0.05 level
by Duancan’s multiple range test.

F1 TRGEKENEEK EZ-XTFNL EHHA
Table 1 Development duration of Schizaphis graminum on wheat plants by different nitrogen lewels

KB ( d) Development duration

BKFE ( mglL)

Nitrogen level 14 28 38 448 5 #& E Y AHA
1% instar 2" instar 3" instar 4" instar 5" instar Nymphal instar
60 2.4710.44a 2.034).39a 1.9240.24a 2.0040.21a 0.6340.29a 9.10#).63a
150 2.334).50ab 1.69+40.31b 1.7240.31ab 2.0040.32a 0.7640.32a 8.75140.48a
300 2.1240.45b 1.8040.52ab 1.5740.39b 1.9540.38a 1.0740.64b 8.68+0.88a
600 1.7740.39¢ 1.4040.37c 1.6840.45ab 1.9140.33a 0.7240.30a 8.0010.51b

RIBEFEANTFHBREEZ, BAIBEEHEFTRAFERTE 005 KFLEWEREE ((Duncan’” s ZEHLEK ),
T#&E.

Data in the table are mean + SE, and followed by different letters in the same column indicate significant difference at the
0.05 level by Duancan’s multiple range test . The same below.
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R2 ANERKFENEER EEZ-XPHNE GRS

Table 2 The life table parameters of Schizaphis graminum on wheat plants by different nitrogen levels

ETmRSE Life table parameters

FXKFE (mglL)

Nitrogen level AR HA(d) HEEKR AR BREBKR MO0 5B 8]
T I Ro A DT
60 14.6740.389a 0.254+0.006a 41.37+1.31a 1.28940.008a 2.7340.060a
150 14.1940.926a 0.251+0.009a 35.4144.32a 1.28640.010a 2.76+0.096a
300 15.324).713a 0.262+40.007ab 55.0544.33b 1.29940.009ab 2.6510.068ab
600 15.5240.711a 0.27340.008b 69.0335.10c 1.313+40.010b 2.5440.073b
#3 TRAKENEHRAIAEREZEN TN
Table 3 The amount change of foliar soluble sugar of wheat
AP (mgl) A MRES & ( mg/g) Amount of soluble sugar

Nitrogen level X Inoculation SK$EH Control

60 16.2040.27a 10.4540.24a

150 16.2840.19a 10.2440.32a

300 13.5540.44b 8.0940.64b

600 12.7240.48¢c 7.2240.30c

WA (P<0.05), KEKFET (60, 150 mg/L )
NEBANTAMESEERESTEEKTE
(300, 600 mg/L )( P<0.05), EREFFENE
KEAAMEBEEYS TR, 258 LAHT
54.90%. 58.97%. 67.47%%0 76.04% , i8R ¥F 8
RBEAUES IZHEATAMERENRER,

SR NERNATREEEESTRAEE
KEHXREN Z-XFNEE L ENE AR
MBEESEEF —EMAMEXYE BRIEEKE
(P<0.05) , XREN - 0952, HHHPNER
AURESENR , BN TEZ-XFHEIE,

25 AEBKPIEHRAATBREEAIENHEN
TRBXKFFINRABMEANNES

RP (K 4), EEAKENEMN, TLREE
B BERERGTIEANATBREEANE EBE
EEEI( P<0.05),{K &KFE T( 60, 150 mg/L )
NEEAWTAEEDEERERTEEKE
(300, 600 mg/L ). EHGFEN EKET B4
ERE2EOETNR 55T T 10.00%. 10.44%.
13.57%H 14.92%.,

SN ERNTEEENEESTRNE
BELEWNAREN , E_XFNEBHLEIZ
IAMERSEER—EMEMEXYE K BXE
EEKFE (P<005) , HXEHHN 0951, i%
RAEARAMERASEMES  HAERTE=X
YT ST,
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3 3 #

EEZERLWAR B EZEYNE 7D
HERENREBIAR THEANRR EFFE
FERXBNATRERER Y ERHFER
EBEX FRNXXRIEEEERNEKKEN
SIE, At , SEREEBAER LB A |, XAE
BEREFIRANVER NEAREGERLEFEE
E Y,

FARERKRE BKFEENGRNEER
H O HEERKENASKRBENHRE 55 AN
WMERMEYE . XA E 2 (1990 )IREFEER
EMNEM, RERERNATREERNEEMNR

B, BRBRHRNEOREFTHEE. White
(1984 YARNFEHEYERAEMENERNERE
KABNFEYWMEIECHRRENEH BHHE
REE—ETEARY TR AYREERH
ERHRHERET XRER T EARRIRETRE
AKFENENZ_RFLENENEIERAE
RERHER (1~2 8 )

SN HEERKENAS  FRONEEK
R PEEENFRE KRG , FPEEHLEaTE
HiE H A ETEANEKFEE R X = X
MThEEIE, TNMTE (2004 ) AREIN—ER
KET , HiE 128, BHEHHE SEAEER
IEAERXR ; M 160 mg/L BAKFET , BEgE#H 2

%4 FEEAFNEHH TR EASEOEL
Table 4 The amount change of foliar soluble protein of wheat

AAMER ( mg/g) Amount of soluble protein

KT (mgL)
Nitrogen level X Inoculation SK$EH Control
60 50.98+0.84a 56.64+1.06a
150 50.7440.61a 56.660.37a
300 56.7740.86b 65.6840.69b
600 58.5341.40c 68.801.36¢

NEEFRER , XEEHE I HIF R LIE | i 8A
ZAKERNHFRERKEBENIRRKE, B
B, FEE (2010 ) AW E /L 140 mg/L BIE
KR MFEK XK B ITRKF,
NEHAABAMEBEERBERKEASM
BB, ESNERKEZHALZEFAMEX &
AAKFEHNETNL, XETHIEZHRANBRAL ,
HAEERNERNTFHFATAERENRE , TF
THRNEKEE, THLSE (2008) IARR

FHNERRENEESHRRETH RO ATEM
REEE2EZMEX  TANEERTETTH
EEMX  EREBRIRENMEX, HEET
REN ST REMEMEY TRIERES , KMT K&
HBERMER , AXBHERFER TR
KYFR , LAEEREL  FREERFEERE
BNRRE., EUNFATEEESELS &
RPEHBEXRYRANRBEIBEKR, XEBF
A, NINRE=ET —ENHRE. MARST
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% (1990 ) NANMEmMN RAGE TN
EnFPNURAMEEEEEAMEX, Fit , &
FHURABEREESETLAERMNERA
RERTERB,

Scott & (2002 ) fAZE AHL , BEED #IE
HEFEHARATBRHEASEFEEMRRXR
XEXRARNLERNZTEREEISELS B
BAFE-RGNEIEE— B, AU, FEAA
KEEINEH AN BEERNATAEER
EENTENFRNER LT, BRERMN KIE
AFRRAZEFRYROB KW , Lk Rong &
(2005 ) RIF T RAXEYREE S-HEYx
RPEFEERR, it , RREFHAKET
MBEINER NEZRLZTRRRRERNS
R OERAYESER, EFRYR. REYREZEH
AUEmMEERRE.,

ARRIUERXT FERAKFEBEL K@ NEH
FANAAMENIT A EASEN T
HFRHNERKRE NSBTRTAKFEEFRE
BHXRMEFFENS , BEXDEFRRER
YR F0E WL S — B IR
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