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Abstract: The relationship between yield and root—pulling resistance were investigated at two nitrogen levels (O

and 240 kg/a) by using 8 commercial maize hybrids and 2 unreleased hybrids. The results showed that there were

significant decreases for both vertical root—pulling resistance and yield under lower nitrogen supply. Yield decrease

was mainly resulted from the reduction of kernel number. Furthermore, a significant positive correlation for the falling

range between vertical root—pulling resistance and yield was further observed, which might be used as one of the indi—

cators for screening nitrogen efficient varieties.

Key words: Maize; Nitrogen; Yield; Root—pulling resistance

FAR=AE—, HRESKERAN M
FLERIR A L3R Y, A B E AT
AfrE— M EREBO L AR EEACE EEE
PRz —W, KRR TERAE R, 1
i, 2] 2050 FARE S A RN 50%kHE
K, FHIER] L, TR TR E A= 51 B

s HE: 2013-01-24

HETHH . AT RFEIH200803030)

PEE RIS XURI1987), 55, Wit , M AR A R
E-—mail :1zglzglhy@1 63.com
MRIUIR A ASTEITWES . E—mail : caucfj@cau.edu.cn

o MR ARG S, A E e & (E
ERADP. B 20 t2d 70 FRLK, ERACHEE
PRGN, (CACTEAR & H B I A Tk o5 2]
50% , X FE RV A A A REEHIERY. 2Xifn, 1
BIR R AFIHEER IR IR N R T R 2
PR , 1S Ak EE A PR R, v FH - SRR (1
H KIS EH 2 B ET, R, LB B e E
i, B IR IR IR st = - 5 IR
PR EEERRZ

RAEFEFAER . KRR DRI TDRE,
I, AR R SRR A B AN, R
i, FHIBISREE N RAE EREUEAR A IEIRY. Spencer 55
AT Zaber 55350 4 B AN [F) 285 PR AL TR AR A i D) SR T



108 £ ok B

21 %

R E AR TR , ARIR
P A ] DA BB RIR R R T R e R
KERBETE R AR DRI F 5 TR,
FRRIFR E LR BB ASHE VR, 15 E
NFULER, BRI B 57 BRI &R, A A
A R 2B R eSS PR A
U bR
1.1 EErkE St

RGP EF A LEALHIIX 25 =R SRR 958 |
& 5. 8K 3352 5 & K 16 IR 20,
FH 73-1 4K 108 DL ER KRR A AL
ZH45 CF2159 .NE6, 2011 it B e b E L Rk ih
JEREES AT WE 2 DMRUKE, o p R IREA LN
NitEZHE S RZ HNFEZ A 240 keghnr?, HAr, 60%
TEANZENE, 40% VERIEAE ., FEEREF PO, 90 kghn?,
K0 120 kg/hm?, /NXTHAR 36 nt, 25 63 000 £ /hnt?
(??EE 60 cm, tRER 26.5 cm, 6 m {7+, 3L 10 17,

R WPRERUCE P ARIOREER A

23 ), R AMELIX Hiki, 3 IREE,
1.2 JUEIiH 55

22 ]G PR LR 2 ~ 3 MERNERIEH . &
ANEE R T, B — 2 B AFRERIIERR 5 kR,
PEESHE 35 30 em KR HARWT, A ERIRZESRH D
(XS yc—1)EM, B8 Tk
ARV BB TR S 7K R 14% O P2 &, R
T ERNFER,

F Excel 2003 R TEIEL TR, H SAS 34
PHTEGES M
2 HER55HT
2.1 ANAFRIERE = 8 MARSR B T5 2 507

JEANTEIA, PR R E ERERRR S
DA R AR EL R A [a] () B i B 2 2 7, T
£ O TR IR R AR B B B 2
5, SRR AR SER A AN EEH
1o

BN HARIN SR SRR 2 55T

Table 1 Variance analysis of yield, yield components and root—pulling resistance in different maize genotypes under two nitrogen levels
AR =R EAIE K B FEFTEL kIR RIHT )
Source of variation Yield 100—grains weight  Ear length Ear diameter Rows perear  Kernels per ear  Root—pulling resistance
PR S 53.58%% 6.60% 0.04 1.54 0.30 25.30%* 56.04%%
FEIR R 20.86%* 9.81** 2.28% 6.37% 7.37%* 12.24%* 25.30%%
GEALTH x FE[R 2.46 0.61 1.27 0.74 0.74 0.80 0.22

TR e * o 3511 ZRRIE K 5% 1% BEACE . TFERIFL

Note: * and ** indicated significance at 5% level and significance at 1% level, respectively. The same below.
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Table 2 Effect of nitrogen treatment on yield and yield components in different maize genotypes

FLERIY b B PrEkghn?) K (om) TR (cm) FETELT) BRI E (ke) TR k)
Genotype Treatment Yield Earlength  Ear diameter Rownumber per ear 100—grains weight Kernel number
NE6 (=) 7551.0 16.5 4.6 143 30.3 396.0
K% 6318.0 15.1 4.6 14.3 285 352.0
IRGKCBRARIR R (%) 16.3% 8.5 1.2 0.0 6.2 111
CF2159 (=) 6471.0 17.6 5.1 14.0 35.8 287.0
K% 5 950.0 15.8 48 13.7 332 284.0

IREACERERIREL 06) 8.0 9.9 7.0 2.1 7.8% 1.0
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FEIRAY b F P (kghn?) B (cm) TR (cm) T AT ERE () Rk (k)
Genotype Treatment Yield Earlength  Ear diameter Rownumber per ear 100—grains weight Kernel number
e 2 = = 6207.0 16.4 45 12.0 34.0 290.0
% % 5057.0 16.3 4.4 11.0 323 249.0
IRG KB ARIR R (%) 18.5%% 0.8 1.7 8.3 5.3 14.1%
FFEL 958 = 6902.0 14.8 4.8 14.0 335 327.0
ik & 6290.0 14.2 47 13.7 32.8 304.0
TREUKERFHRIEEE %) 8.9 3.8 18 2.1 22 7.0
ARAK 108 = 7 304.0 16.1 4.9 16.0 332 349.0
ik & 6885.0 17.2 47 15.7 30.9 354.0
TREUK IR %) 5.7 ) 35 1.9 7.4 ~14
#E 16 =) 7 897.0 15.1 4.8 16.3 32.4 387.0
K & 7 678.0 15.5 49 15.7 327 373.0
TREACTRERIRE (0%) 2.8 25 2.7 3.7 -1.0 3.6
S 335 = 7273.0 13.6 4.7 15.0 34.7 333.0
% % 6077.0 14.6 4.7 15.0 33.8 285.0
IRGKCBRARIR R (%) 16.4% 7.6 0.0 0.0 2.7 14.4%%
48 5 = 6875.0 15.1 4.6 13.3 34.8 314.0
ik & 6397.0 16.0 47 13.0 34.1 298.0
TREACTRERIRRE (%) 6.9 5.8 2.2 23 2.1 5.1
FE 731 = 8 005.0 16.0 5.1 13.3 37.1 342.0
ik = 7 463.0 15.7 5.1 12.7 37.3 318.0
TREACTRERIRE (06) 6.8 2.0 0.2 45 0.4 7.0
REL 20 = 7 264.0 15.5 5.0 15.3 32.7 353.0
ik & 6 692.0 14.0 48 14.0 325 327.0
TREUK IR %) 7.9 9.6 2.6 85 0.7 7.4
SEH(E =) 7175.0 15.7 4.8 14.4 33.9 338.0
K & 6481.0 15.4 47 13.9 32.8 315.0
TREACTRERIRRE (%) 9.8%% 1.2 1.3 33 3.2% 6.9%*
%3 WANFECE RN R R FE A
Table 3 The correlation coefficients for yield and its components under two nitrogen levels
b NN O FETEL BhiE FERIEL
Treatment Ear length Ear diameter Rows per ear 100—grains weight Kernel number
=) —0.29 0.30 0.55 —0.15 0.83%
% & —0.01 0.83% 0.57 0.27 0.81%
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Table 4 Comparison of root—pulling resistance in different

maize genotypes under two nitrogen levels

MR
TREVKPREIRIEEE %)

B bl Root—pulling resistance
Reduce the amplitude of
Genotype R fix 5 low nitrogen level
High nitrogen Low nitrogen

NE6 1068d 907 e 15.1%
CF2159 1450 ab 1333a 8.1
T 2 = 1262 ¢ 1057 cd 16.3%
FER 958 1108d 1015 de 8.4
feK 108 1450 ab 13302 8.3
#E 16 1470 a 1290 ab 12.2%
S 335 1087d 895 ¢ 17.6%
&5 1303 be 1170 be 10.2
i 731 1153 cd 1046 d 93
REL 20 1070 d 973 de 9.1
SEAE 1250 1093 11.5%

i * ZORAAZLIRAIL 5% BEACE s/ NE T R /K
NFIEEPIBAIANK 5% BETK P
Note: * indicated significant at 5% level. Different lowercase letters in the

same column indicated significant difference at 5% level.

3 ST

RARAEM S P IREOR - a B
AR B, N THEREANGE O RIS R &, ok
2 B FhSCRAEFR IR AR . OKIETESE R,
TORF ORI AR A AR A N FLRE 58 A=
KW AEEE WA I8, AR TEER LI b
KRS RIRHIR L s CEAUR A ARSI, T8 3R
AR ZS ARG N, MUARIAACIE SR /B T58A
B PR e S O RS, Ao, 72 F TR) 4
TNIERR AR . KR R IR SR 2
REVRABAN N L EERIRE, ENINFL5E
KPR TR . TR ARIRE (R FAE 2
BRI 2 5, O 2 B TR I3z X 7
BImER O TR RN AR, RE TR
PR NEEAN eV S EAR NI & S S S i
FRINWCER AR A B EAAR, Kamara 55
AR FEE R AT TP A, AR
M _E BB R ISR AR A ) A B S AR SR A
i, ARG LSRRI AEA R A T BRI
N ETER, (B B SRR DR AR B
JE R TR R AT ARG DI RN R, 5%
T AR, AN — BRI R, mAHT 5 e

LR RIS A, HISGRIEE A 5
AIRESEN AR . oo —Bu R R A el T8
R, BREERIRSA D EA KT E D 2HEE
EZNEOSNIIEAL Wi G NI 22 I 2 € 1A
DR RIERE S B AR IEE B, AfEW
R MR e 2 — , AR T2,
SR

[1] BRI . FRE ™ E— Ak E IR . (EYRE, 2004(1):
10-12.

[2] Yan J, Warburton ML, Crouch J. Association mapping for enhancing

maize genetic improvement[J]. Crop science, 2011, 51(2): 433—449.

TRAREA, K EE, 2 . FORGEESCRR G R MR ] . Rl A=

WHEAR SR, 1997,52): 112117 .

[4] EBlE, B35 RN & R RS B S

U] . &ERN, 2008,30(3): 415—422 .

SRR, BRI, TGS, 55 . T E HHEREY SR S AR 5

BESRIE )] . BB, 2007, 24(6): 687694 .

[6] RILR,RAED . EEAHASAFRARITAHERIC =AY
SERIFST M) . AbET REEH L, 2010 .

[7] Raun W R, Johnson G V. Improving nitrogen use efficiency for cereal
production[J]. Agronomy Journal, 1999, 91: 357-363.

3

]

REZe

5

[8] Mackay A D, Barber S A. Effect of nitrogen on root growth of two corn
genotypes in the field [J]. Agronomy Journal, 1986, 77: 699—703.
[9

Kamara AY, Kling] G, Ajala S O, et al. The relationship between ver—
tical root—pulling resistance and nitrogen uptake and utilization in
maize breeding lines[J]. Maydica, 2002, 47: 135—140.

[10] Spencer J T A. A comparative study of the seasonal development of
some inbred lines and hybrids of maize[J]. Agric. Res., 1940, 61: 521—
538.

[11] Zuber M S, Musick G J, Fairchild M L. A method of evaluating corn
strains for tolerance to western corn root—worm(J]. Entomol, 1971, 64:
1514-1518.

[12] 2522, 152525 . Byc—1 BUFORARAESR NI 3yj—1 BEAKZE
FHREEE SR G ] . AR, 1994,2(4): 7678 .

[13] Virginia G. An underground revolution[J]. Nature, 2010, 466: 552—
553.

[14] KETE, FRUER, RRCE, & . TSI 78 % i B A AR A
0] . RERKY,2010(12): 11121116 .

[15] VFAHZE 12525 g4, 6 - KRR AU B RS
01. EKFRIH,1993,1(3):7-9 .

[16] Kevern T C, Hallauer A R. Relation of Vertical Root—pull Resistance
and Flowering in Maize[J]. Crop Science, 1983, 23: 357-363.

[17] Kamara AY, Kling] G, Ajala S O, et al. Vertical Root—pulling Resis—
tance in Maize Related to Nitrogen Uptake Yield[C]. Seventh Eastern
and Southern Africa Regional Maize Conference 11th—15th February,
2001: 228-232.

[18] Peters D W, Shank D B, Nyquist W E. Root—pulling resistance and its

relationship to grain yield in F; hybrids of maize[J]. Crop Science, 1982,

22:1112-1114.

(CHELwEE: ] 19)



