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Abstract

The drought resistance of maize was evaluated by germination drought resistance index at
seedling stage, which could be used for reference in breeding drought resistant varieties. In this
experiment, PEG-6000 aqueous solution was used to simulate the drought environment to com-
pare the germination rate and germination characteristics of four maize varieties in the seedling
stage. The study showed that the germination rate of the four varieties increased first and then
decreased with the increase of days. The germination rate of 4% - 6% PEG-6000 aqueous solution
was higher than other concentrations. TN1 had higher germination drought-resistant index. From
difference analysis of sprout index of drought resisting, the difference was extremely significant
compared TN1 with NT2, TN3 and TN4 (p < 0.01). The germination traits of the test materials were
consistent with the difference of drought resistance index, which could be used to identify the
drought resistance of maize during germination.
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AR REEREESE. FRERAPEG-6000/KEBAEMNTRIFE, HEANTRHFELSEHHR
R HRIEROZL TR, BEE RN, 44N R R R ERE R ARG K, £4%~6%
HIPEG-6000/K BRI E FEKMFMRERFTHERE; TNUETERE THATFHRBEMANSS,
M BRI RIe B ERAHTRE, TN1FENT2. TN3. TNAHHERTEZE (p <0.01). REAEHITH R
HRFI AN EREZRERI B, AT RE & K R RTS .
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1. 5|15

BURE KB R OGN B IR R R B, 3 [ TRES5 4 AR G2 FI A N AR 1 A7 IR BT e F1[1] -
ITHEAESR, Bl E R TR B A SSE T S Sk, RHEANIINR, TRt 8
2] [3], (HRLWEFAE, BF TAEER S A EAR RS S5 A=A, 10+
BRRRENR, T RER TAERE TRk TREAMGEmERIERER, BaEERmN
B F KM= RGRIR 4], JEHFFEbRA, FOREN 2 80H B8 1A 10%~25%, i B 1R DL HE
PRIGAMT TS 7ABAL, 1T N 7E A B0 IR B 2 AR IPEAR R OK Be IS5 7T . 1 & LR PR m a) FoK &
Foft, AN K B R AP 1 B EAT 55, T 08 R BT SR X R K= B 2 v AR AR 2 5 JRURS: BE T (3R T [5] [6]
X FOKIEPRIE B 1T R e PR bR AT PRI AL, nT LA AN R SR (B Fo@E R, ANTTTREAT AN [R5 1)
PUAPEDEANY, X K= DXORE A T A X K AR 7= B B SE i 5 [ 7] [8]-

T KA R b st - 3RS S LA 138 B AR RE ST AN, BT T A SRR
AERA R . A KRB ST, U T — RIS A 08 & N R L, TR K 2
PUR LR % BRI LR 2 HRIE[9] [10] [11]. Bouslama [12]5 R 1 7£ i il B AE
ARSI 30 L3RR R ZE SRR 2R 3RVEN B R MBS, JRER I T FR i R PR 4R B0k I ok
TAER B R SRR, YR T RS R EUL VPN A7 07 ZF AT SV R AT e dr . KiE
WA as bR, B I OEAT T S A 3K i A BE R A L T SR 45 SR KRR, K
RS BB MNA TR AR5 50405 5 R R ) B S B 288 S K R R BOE BRI R S M [13]
[14]. ASRKGLL 4 AN AT FCAIER A R, W7 4 4> PEG-6000 /KA E (4% 6% 7.5%. 8.75%)ffil T
FORGE IR ZER . B RMEIRIRLL, AR BECRIN RS PURE, S PR R
SR KSR, AR LR SRR

2. MR 5FH &%
2.1. IR
LA 4 A FKZRASF ORI AR, 2 A 2 PR S AR IR A I3 1.
22. WBA*E
A SRR/ 5T, KPR IR T4 500 K, FH 750600 TRS 1 2 10 434, TR 281Kk 3
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o TEMERS LTI 20 cm. 58 10 em K EF &G El F—@ B E YD, T RALHR 4 il 5]\ TBC B 4 109 BE 43l
N 4%, 6% 7.5%7! 8.75%] PEG-6000 /K&, < a4z — & ma o0k TAMFRMERF &Y, &
ANKEEL 50 ki, 3IREE, VAZRMKMERNGIE, it 200 kifh 1. R R & E T SPX-250B-G Al i:
FRAAH, B 26°CI25°C o SR F-MEmE K (K 7 1L 18 BEAE 60%~70%, T iF 43Ul , KL R [a]
W FRM N 12 h/12 h, JaRESREE S 2500 lux, #4555 10 d.

Table 1. Test varieties

= 1. IS

Fre AR AR50 B 2 5
1 o X i NT2
2 PO I TN1
3 SAR AR TN3
4 tfELS TN4

2.3. MEmME KRG *

231 MFRFRFENNZE

KRR 1052, 4. 6. 8 KABERTH, HHKFE.

REFH: GyGn x 100% (G4 NEH 6 RAHFFI 74, Gn NALEF141) [15].

AR FE% = 1.00 x nd2 + 0.75 x nd4 + 0.5 x nd6 + 0.25 x nd8 (nd2. nd4. nd6. nd8 7 HIF R 2. 4.
6. 8 RIIFTRHFE),

Bl E R PTRAEEL = /K73 B M1 i R e ook R 1B R HR 3.

RAFFRHE(GI) = YGUDt (Gt: KEFITIRJEHH t KRR Dt AN R 28 K3 [16].

TEHTEE(VI) = Gl x S (S: TFIREK (cm)) [16].

2.3.2. E¥Kiatr
FRE KB 3 M 1 ORI e a0 R A K R R : IRARKE . R R Y a g Shnef AR EY
M5 T, AWK 4ER BB kR R T K 2, T H R S 2 [17].

2.3.3. BBAth5*E
SEIG KR R A wps2019 1R, FEeHE, KA SPSS18.0 #4741t 4T

3. GREHH

B2 2 nn, FrA e A e T R R IR S SR — BRI, B PEG-6000 7KIA K FE I3
I, REFREK, T REAEBIEAF P R ZRER, B INRFIRIRE, SRR Z AR o %
ZE iR I)E TNA, AT 0.87~0.10 2 ), & 1) S FPE S )\ R R 5F 22 (1) 22 57 R BI/MK IR TNLL NT2
A TN3. MWRECKRE, BEEREIER, NT2. TN1. TN4 =/ 5F 4%, 6%IKE FHIR BRI ES
e, M0 TN RN T T REE R B — DT, 4 AN Fh iR R 28 26 b6 R BOM N B, JCHAE 8.75%
W T N . GaRBAWRE ST, NT2. TN1. TNA 7E%5 8 K. 4%IKIE TR F R m, TN31E
56 K A%IRE NI R s
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Table 2. The germination rate of corn seed treated with peg-6000 solution of different concentration
& 2. NEIRE PEG-6000 /KA MRALEE TR KM F L FRMEN

A FH CK 4.00% 6.00% 7.50% 8.75%
W2k 0.10 0.00 0.10 0.00 0.00
54K 0.40 0.30 0.25 0.23 0.00
NT2
H6 R 0.80 0.50 0.43 0.30 0.23
H8 R 1.00 0.53 0.43 0.27 0.20
2K 0.10 0.10 0.10 0.10 0.00
54K 0.50 0.27 0.25 0.10 0.00
TN1
6K 1.00 0.70 0.57 0.37 0.20
8K 1.00 0.90 0.70 0.33 0.20
2R 0.40 0.00 0.00 0.15 0.10
4K 0.80 0.70 0.47 0.35 0.30
TN3
EA PN 0.90 0.47 0.40 0.27 0.17
8K 1.00 0.43 0.27 0.27 0.17
EWES 0.10 0.00 0.00 0.00 0.00
4K 0.60 0.40 0.10 0.10 0.00
TN4
%6 K 0.90 0.80 0.53 0.47 0.17
8K 0.90 0.87 0.50 0.40 0.10

26 3 AT LA A SR IS ST b e AR RV FE PEG /KB R IIARAL, 42 4 [k 1 AN [ SR a3 7
TRPRIZE R . VAR, BEE PGE ASWRIREE NI%, FrA MRS RFRE. SR 2
NEBS . SRIRE, TNLE 4% IR s, FR09 NT2, TN3 1 TN4, BEE IR E T =,
T 8.75%KE T TN4 R FHIn-ToN%F, TNL 5HE MMM K F3H 7% 3R EE (p <0.01), ARIKEZ
[i) 22 S 1 2 2 (p < 0.01) . TN3 7E 4%IKR B T R ZFFa8umT TNA F1 TNL, B & T NT2. BiEIRE T,
TN3 R ZFF8E0 N RN T2E, 1F 8.75%IKE N NT2 (R ZEFREEE /N, 1A% 1.66, TN3 IR 2541
5 FCAth PR AE B 22 AR 2 (p < 0.01), 4% B 1) 2 i ORI L B0 ik B (A LbE 22 A B3 (p < 0.01). TN4
1E A% FE T I35 19850 =, N 153.45, 1E 8.75%iKEE T NT2 [IiE /136 50h 20.10, H({E i/, TN4 1)
IR oA R A L 25 A R 2 (p < 0.01), ASFIHREE 2 18] 2 74 2 2 (p < 0.01).

Table 3. Changes of corn seed vigor index under different concentration peg-6000 aqueous solution treatment
2 3. TEIMRE PEG-6000 /KA iRALIE T M KM F7E S11EARaI 1L

sl K K K IREL CPAEGE (¢
4.00% 0.50 + 0.02aA 4.43 £0.13aA 87.28 + 4.27aA
6.00% 0.43 +0.02bB 4.27 £0.11aA 76.63 + 0.86bB
NT2
7.50% 0.30 +0.01Cc 3.69 +0.16bB 61.13 + 1.67cC
8.75% 0.23 £0.02dD 1.66 +0.22¢C 20.10 + 2.460D
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Continued
4.00% 0.70 + 0.08aA 6.47 £ 0.18aA 120.75 + 2.6aA
6.00% 0.57 £ 0.05bA 5.61 £ 0.22bA 76.60 + 1.8bB
TN1
7.50% 0.37 £0.07cB 4.07 £0.44cB 48.83 + 3.21cC
8.75% 0.20 £ 0.02dB 2.33+0.17dC 22.13 £ 3.43dD
4.00% 0.47 £ 0.03aA 8.93 £ 0.47aA 130.93 + 3.19aA
6.00% 0.40 + 0.06aAB 4.93 +0.27bB 60.93 + 0.66bB
TN3
7.50% 0.27 + 0.04bBC 4.83+0.57bB 57.55 + 2.40bB
8.75% 0.17 £ 0.05bC 4,72 £ 0.56bB 47.86 + 0.34cC
4.00% 0.40 +0.01aA 6.76 + 0.12aA 153.45 + 5.14aA
6.00% 0.10 £ 0.02bB 4.00 +0.10bB 75.47 + 4.35bB
TN4
7.50% 0.10 £ 0.03bB 3.94 £ 0.37bB 56.53 + 6.36cC
8.75% 0.00 +0.00cC 2.97 £ 0.47cB 42.41 + 2.60dC

T SN ESIAR NG PR R ZE R R (P <0.05), KEFRERRERNEEP <0.01).

Table 4. Analysis on the difference of maize seed vigor index among different varieties

*® 4. NEIEMEEXMTF BRI ER TS

A RS )RR KR KEFTREL AIWAE =
NT2 bB cC dc
TN1 aA bB cC
TN3 bB aA bB
TN4 cC bB aA

T FPIARE/NG FRRRZE R B EP <0.05), K5FEERRZEREEP <0.01).

Hi 5 FTAE Y, F% PEG-6000 AKIEWIK LRI T, 4 MRAIITTRIEHIS T, JF HAE 4%IKE
TP AR AR, 8.75%IK T ik B iR/, AL FIRT , TNA £ 4% N TSR %00 0.75, T/ 8.75%
(IR K 2 0.00, FERTA F Al T FERIIE iR, 53] 88.00%; T FEf /M2 )@ TNS, A% 49.02%.
4 A~ ARE 6% 7.5% P9I EE T I R L AR ECR AL P — B0 IR LN AG, (EANR] b (A
ZFR MBI R, EIRPRREE T B A PUR RSO R R/ TNSL TN4, HOh NT2. TNL.

Bt PEG-6000 KIFRIRIEII T, 4 DEFIIRAKE . MAZE. W=, RAGEE, Srpis
FAE 5 MR LB A R0 T B o DM A /N R R BB AT B, NT2, TN,
TN4 (IR R EREE S BRI T, T BEIE 20T TNS; 4 AN AR 3R SR BUERE 4% K A
BFORs EAFKEBERE T, TNL. TN3 [T s i, TN4 8= 6%~8.75%K)
WIET TR i/ WHEARIVEEEORE, [F— b PR R EEE . 2y e S 02 ARIR], BEEWRE
R RFE, TN3 FUMR R EEE . TNA %)) 5 G i 10 T PR 2218 T R
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Table 5. Changes of germination characters of jade seeds treated with peg-6000 at different concentrations
= 5. FREIIRE PEG-6000 &b IE TR EFFRAA MR TR 1L

Al PEG-6000 % EMRAKZ (M)  MRFHEE)  LEsEem) WA B () LEEE(g) BRI IREL
CK 20.12 + 3.31aA 3.98+0.77aA 1335+ 1.78aA  1.15+0.29aA  0.57 + 1.14aA
4% 19.70 £3.17aA  3.83+0.75abA 12.90 + 1.52abA 1.00 £ 0.26abAB  0.53 £ 0.14aA 0.58 + 0003aA
NT2 6% 17.93 £3.30abA  3.67 £0.52abA 10.55 +2.29bcA 0.80 £ 0.17bcABC 0.47 +0.21aA 0.58 £ 0.01aA
7.5% 16.57 £ 2.40bA  3.33+0.82abA 9.63 £4.16cAB  0.76 £0.09cBC 0.45+0.13aAB 0.37 + 0.03bB
8.75% 12.11 +7.44cB 2.33+052cB  6.03+2.07dB 0.59+0.10cC  0.21+£0.08bB 0.16 +0.04cC
CK 19.56 + 1.88aA 435+135aA 15.88+1.78aA  0.98+0.09aA  0.68 + 0.24aA
4% 18.67 £ 1.76aA  4.17 +1.33abA 15.30 £ 1.86abA  0.81+0.07bB  0.60 £ 0.24aAB 0.71 + 0.05aA
TN1 6% 13.65+3.39bB  3.67 + 0.52abAB 14.53 +3.72abA  0.75+0.14cB  0.39 £0.07bBC 0.61 + 0.07bA
7.5% 11.98 £2.08bBC 2.83 + 0.98bcAB 12.63 + 0.37bAB  0.73+0.07cB  0.34£0.13bC 0.36 £ 0.01cB
8.75% 9.48 £0.9cC 1.67+1.03cB  9.17+2.67cB 0.49+0.04dC  0.33+0.18bC 0.12 +0.04dC
CK 15.11 * 2.68aA 5.02+057aA 21.89+4.33aA  0.81+0.06aA  0.72 +0.09aA
4% 14.67 £ 2.66abA 450+ 0.55aB  20.72 £4.32aA  0.76 £ 0.05aAB 0.66 + 0.06aAB 0.51 + 0.07aA
TN3 6% 12.36 +3.05bcAB  3.33+0.82bC  18.28£0.77bB  0.62+0.11bB  0.65 +0.03aAB 0.36 + 0.02bB
7.5% 11.92 £2.15cAB  3.00+2.37bC 17.82 +2.32bB 0.45+0.03cC  0.48 £0.07bBC 0.36 + 0.01bB
8.75% 10.13 £ 0.92cB 1.00 £0.63cD  10.83 +1.81cC 0.42+0.11cC  0.36+£0.17bC 0.26 + 0.04cB
CK 23.88 + 3.15aA 485+053aA 18.21+216aA  0.91%0.09aA  0.52 +0.11aA
4% 2270 +£3.13aA  4.67 £0.52aAB 16.27 £2.02aA  0.81+0.07aAB 0.46 + 0.09aAB 0.75+ 0.03aA
TN4 6% 18.85+1.78bAB 4.33+0.82aAB 9.42+2.00bB  0.75+0.14bBC 0.37 +0.19bBC 0.38 =+ 0.03bB
7.5% 14.33+£555cB 350+ 0.55bBC 8.78+0.79bB  0.73 £0.07bcBC  0.35+0.03bC 0.33 + 0.04bB
8.75% 14.27 +7.38cB 3.00+0.00bC  8.42 +0.60bB 0.49+0.04cC  0.34+0.20bC 0.09 +0.04cC

T RN FEBIR NG FREROR ZE R R (P <0.05), K5 FRERRZEREEP <0.01).

%% 6 IR WA A S PEG-6000 ZKIERALEE T~ 4 AN Fh 2z [ R MR 22 5%, WTRAE HE, NT2. TN4
IR RS TN3 AHEL ZE 2 35 (p < 0.01); TNA (R 5 26 50R0 H B i BhAH B 22 3 2.3 (p < 0.05); TN,
TN3 %1 7 FE AT NT2 A EE 2 50 55 3% (p < 0.01); NT2. TN (AR 2 6 55 A TN3 AH b 22 4 42 2% (p < 0.01);
TN3 7E4N i s b RIS e i Fh 2 (1) 22 AR 3 (p < 0.01); METRBLRIEHMZR 0k E, TNL
[ TN3. TN4 A L2 54 2 3 (p < 0.01).

Table 6. Germination characters of different peg-6000 solutions were different

%= 6. IN[E)KRE PEG-6000 KB &R T REMi L HIRESR

PEAR
i RAKSE AR YHiEE IRA LT 4yt RS
NT2 AB b A B AB
TN BC b B B A
TN3 c b A c A B
TN4 A a BC BC B B

T FPIAE/NG FRRRZER BEP <0.05), K5FEERRZEREE P <0.01).
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4. R 5T

REMANRKI, EFKREZTREMAZET, R T R TS E, HRHUHE
M TVERIEAT VAT, AR 07 1% T KT SRR ol 2 0k B H B i A B ISR o X T R ZHE )
K, EBRRFMT, MrERIAZIOKEE, SEEYARNTER . ARESZ R0, 55 1 2 3]
Y AEKIBIE . PEG-6000 401 R, &l id FEARREY A K o 07K 35, T R AR 7 AR 5
Wi [5]. #EHEMAH[L8)EW TR I, KAHIEASFEE K I 05K 5 e EWI BT S R BONE 20, fEAEYFhFid
KRR LR H BT R AR BOR AT VAN

AHFFERY, B#E PEG-6000 KiFWIRERITHE, 4 MaMRAKE. WAKH. Shvi=/E. WAL
B, GPEEE . R RGFREL TR B A FIRR R TR, A R B R SR A I KA
TETF R0 FIIH R ZATATI . N EIRHRIRIEFS RIS, T 2406 T FKRIHTR, AAF RFRE,
TN4 FERRKEE . RARZBOEE S TH e, I BT R FEE FRRN. TN F4h
LT B AR, TNS FIAR R EEEBEE T 2 a i nag, TR, NT2 fE&KRE NIEE KT
Hog A NT2 A1 TNA BAS SRR 4 6 2 b T R AR LR, BUEARZ 80N, AR EERR R T 1)
B ZRNB N AT, FIFPTRFS KA FRATAEE, ARge s TR R PR R S, AT seE
TR ME N FORG AR KRG, AN IE PR R TR FOR A, X5 SR, Aad, EEME
N[19] [20] [21]M0BF 50— 2. MG F14845 5 10 KA, TN1 5 NT2. TN3 F1 TN4A ML, KRZFHALE 4A%IKE T
B E A . NT2 (R ZFFREUTE 8.75% K B N HUE f /N TNA TEIE JIHRHEUE A%IRE T 5. Z55 iiin
FAEIRRE, TNL B0 E IR 8 & Pt PEZAL T NT2. TNS A1 TN4, SRR aE & TR . 3% J13ehrR I
[Fft R IR E 7 R R — 8 7RIS A v] AT 5 KA R BT 50, Bk mT DOAE B4t
VS ) PR A

TR, WIS A WSS DRI OCRERT [22] . KRB R BT REE A 2 AR

A, R4 WA R B A EESHENE SR o BT ARG T KSR AKOIRE Ni#AT
WEVTTT, N7 ERAMIR TR AT RLE, A5 TS5 & TOKR NIEE R 5 5 A AR A0 R H 1
G AE A 75 T AN O TR PT R RS Fa AR PPN Ui, (S REMER . R Ot S B TOKAE T 5
FAT T RVAERCIRZE S A AR, KGR BRI TSR g S

E&WE

ABFCAO BN 2 e B BT A HE T 2RI H 5 H IR AR A 38 5 M T K i bl B A BE b N (4
XY-YF-18-12).
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