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Abstract

In this paper, three different varieties of Chinese cabbage seeds (MD]-II, YS and DRP-KING) as the
research object, the concentration of 5%, 10%, 15%, 20%, 25% polyethylene glycol 6000
(PEG-6000) simulated drought stress, distilled water (PEG-6000 concentration of 0%) as a control,
the effects of different concentration PEG 6000 drought stress on seed germination and seedling
growth of Chinese cabbage (Brassica pekinensis) were investigated. The results showed that there
was no significant change in the germination energy and germination percentage of the three va-
rieties during PEG-6000 concentration from 0% to 15%, and the seed germination process was
not significantly affected. With the increase of the concentration of PEG-6000, the germination
energy, germination percentage, plant height and root length of Chinese cabbage seeds all de-
creased to some extent. The decrease is very obvious between 20% and 25% of PEG-6000 concen-
tration and the inhibition is significant (P < 0.05). Comprehensive analysis, preliminary estimates
of drought tolerance of the three varieties were: YS > DRP-KING > MD]J-II.
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AXU=EA BA ) AR AL =5, T, FORBSEE)IM AR, RAREN%. 10%.
15%- 20%- 25%[I5 Z _F£6000 (PEG-6000) TR il, LLZEIE/K(PEG-60003RE N0%)1E A%t
B, BAALFERETEMELENAFRMTFHERE. SHEKKEW, FRARHE: ERFE0%~15%2H,
3N TFHRBENEAFANREREE BEDN, RTFNHAHERAZAREYN. BERZZ
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1. 518

ITEEAE, AEARMIRRE A, KERNEZ 5155, DR RL S R T R0 5 B0k
Z (1)1 X R 52 27 T R pa o sgma1]. ERE, TR RHX 245 S TR 50%. T RA
G REDI=, T HSBESHEEHMEBMN, sliR—RFVESNER2]. EdrX, RHEETR.
PR, REH KA LR, (ER KA R T AR A 7= 1) 2 B R ) R 73]

F3EE 7 B TR ERIL, RERTH, MAELZ, HIRFEE, &P A B AL ik R
B RAED[4]. BT POk, NMANRITE R, WiEERE . 5T E AR08, 5k E NN
SHEM T2 ARMAIE. P LR TAES] (6], WA RIS AT ik A B WE 7% %2 K 1 3% (Brassica pe-
kinensis) [7]-

B ¢, 6000 (PEG-6000) 7 T H# K, AREHEANAIM, Ar=AdE. (FR—ME@E AR, n s
TR, EETN TR T R LR AR K [8] [9]. EAER, VR AR G B
W . B BV T OCERTFE[10] [11] [12] [13], tBA K A kAT £ 1l AN B 48 s i
WHFT[14] [15] [16] [17], fENFT- 0K SR AR SRR SR EL B2 o AR SR E6 DLER 2 — 1 (PEG-6000) 54D
Fpia, DA=FOR R A SRR AR O R, WE RIS B SR R B ZE R, TR AR
TEAN A R TR R ML A DL, D DUE AT e T R 3058 T A R B2 DU & Wi 4
TF A R IR S8 AR A B R R AR

2. M55 %E
2.1. SEERMR

P RAETT B GD = AN A Fr PR =5 (MDJ-I1). 7o)l (Y S) M R =% F (DRP-KING),
Fib 70 ST PR TR A A
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22. EWAE

2.2.1. LIGALTE

Pk o du T . BRI . KN — BRI 0.1% S RIGRIE R 5 min, AR5 FZRTRK R
Sk, BJE IR 2 RKS, BESH.

S BG4 {8 ] B b AS 36 AR AT, SR A AR B R 2R B 5 20— 8F 6000 (PEG-6000) L A FE 43 51 N 5%
10%-. 15%. 20%. 25%[FI7K¥E, LAZETR/KAEAXTIR, 2L 6 DMEEFEK . #R4E Michael Fil Kaufmann [18]
KAE2ATE, £ 25°CHF IR PEG W FEXT B B EHKIRZ)H 0, —0.05. —0.15. —0.30. —0.50. —0.73 MPa.
HERBEAN 90 mm R MUK TR, NPITKERZ8 85 mm [IJE4R. SRS BEALIE H 20 FiAH M 5
FR R 73 S e R R LA, R 57 [ A I BE 294 10~15 mm. I 6 ml AH BRI JE I 5 2 1 6000
(PEG-6000)A i sk 7810 K, SFREFRIL, W EAREE, FNTHERE AR5 3%, B9RMiEE N 23°C £27C,
TR 12 AN S — IR FF SRt P18 R A O, AR RIS (Y SEPRIG oL, 26 = R FR A A 2 ml
R 2. WE 6000 PR ER AR, DARIER; R LA 40000 . MBI E R 3k, HIRRFR 7T K. 4K
Guit PR S, MIRZE A 0.2 em (B B BT )RR IES K F bR & 5 7 R F IR F %,
BEALELH 10 #R&h, MR bk S EARK LAY .

2.2.2. $R¥RIE

RAESLIG 25 5, 1H5 % % 2% (Germination Percentage, GP) [16]. & %% (Germination Energy, GE) [16]
R 248 %(Germination Index, GI) [19]. F-1-1% J1#6 % (Vigor Index, VI) [19]:

REFF(GP) = (55 4 RIEH KA HF7 2 AL A1 41) x 100%.

KEFFR(GE) = (55 7 RIEW AEFHF T HU 4R A Fh 120 x 100%.

R AHEIEH Gl = Y (GUDt).

. GUDt AN TR (B8 t R) AT T IR S 2, Dt A R b5 (10 K 28 R

F-F3% 7186 5(V1) = S x Gl

X S YRR,

Phimr: HEbR R ROEATIE, DAEESAEK AUNTR.

TR RS R RO AR BEAT I &

e 37 RICHA R N R G H, AWK, AT 2 RKy, RHEEE.

2.3. BRI

JIT A DN Al AT AR 22T B 3 2 e SR8 1 P, A e it Ak SRR P 1 52 J 368 4 00 52 {1 - SR Excel
2007 FRAEX Bt AT et 0 Hr o

3. BZREHh
3.1. FEWBx 3 MRFHBEMTFRFHMELFERAF N

TEANFIAJE PEG 6000 MBLHLT R Ma T, 3 MK AM 7R FH I T RF&EH . T5hhia
SR TR A, {BAE 0%~15%2 [A] MR T R4 2, 15%~20%084 R, 20%~25% K [EEbai i, o2
BT 5 dnE 1), H, £ PEG WEEAL T 10%0, 3 SR K ESER 7 R B A LT, X8
SRR T R

mE 2 for, RTAFERERTSEHIET, 3 AN a7 R R 2O T REES . Hd, 4
PEG IKFEALT 10%FM, 3 ANEhFl i E S Fh+ K 2508 B EIRFER 0%~15% 2 (8], KEFF k& T
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Figure 1. The effect of drought stress on germination energy of 3 Chinese cabbage cultivars

Bl 1 TEIRENTEiER 3 MBRMTRFEHENM
120
100
80
60 |-

40 [ —e— PURESKE T
—=— JTJi
—— LS

REFZ /%
Germination rate

20

0

0 5 10 15 20 25
PEGIR & /%

PEG concentration

Figure 2. The effect of drought stress on germination rate of 3 Chinese cabbage cultivars

El 2. FRIRERT2MER 3 FE M T L F RN

FaE, 15%~20% [AIBE A 1 F%, 20%~25% [R5 % .
3.2. FEEx 3 MmFHEEAS R

TEAN[FR BE PEG 6000 FIBLALLT-5AHE T, 3 AN anFl i 24 i bk mids R I T B35, Hodr, JRiR
LM PR ST WA TR, 76 PEG IRIEN 20%~25% 2 ], 4tk FREAER R . 7€ PEG RN
10%I8}, 3 AP ) R TR AR B, o bk e BT ECAR(E 3). NERERRCA: Bt
WIRE T > B PHL =5 > Jolf.

mE 4, FEARKE PEG M RMHET, 3 AN BsRgh il K BN N Eas, o, HuR
TR E AR TR B NI . 78 PEG WRIEAT 0%~5%F1 20%~25% 2 [8] T F¥ 5 03, 5%~15%2
[ F2%, 15%~20%2 18] TR EChZENE . FREREEKUCh: PURBRSET > Julh > BT =5,

3.3. 28 MERMEREENEM

ANFIHRE PEG BT FMHE T, 3 /Nl B SR T B A B AT B R B, b e R AR
N, [, TR KR, R, HRIRZ. PEG IREZALT 5%I, 3 ANE AR K A4 E
KA LTt T PEG iRIEANT 20%~259%If, MBI T B&(K 5) o 1t B 5 e 0t )y e i o A B B0

3.4. TEmMEX 3 1 mABERMTFLIFHEBFMTENER
e 1, B PEG WRFZIIEIN, RS s AR T R AR B T, Horb, fEIRIEDN 0%~15% 2 [F]
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Figure 3. The effect of drought stress on plant height of 3 Chinese cabbage cultivars
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Figure 4. The effect of drought stress on main root length of 3 Chinese cabbage cultivars
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Figure 5. The effect of drought stress on fresh weight per plant of 3 Chinese cabbage cultivars

El 5. FRIRERTRMER 3 fKBREEERFI

RIEHEG T, 15%~25%2 I8 F BN, JoH 2 20%~25%2 ). K 55 B SRR M: 76
o> PORERSET > FHSHT 5. R, SRR TS ISR SR RIS, Kb, TR
FHE e SR, PORRRE TR T Bk .
4. ¥+1ig

ST R LB S, T o R LKW B BRI 55 s, T UL F R 8 & & 4h T
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Table 1. The effect of drought stress on germination index and vigor index of 3 Chinese cabbage cultivars
= 1. TEWEX 3 MK BT L FERFE RN

PEG 7k i (%) PURRRSEE bl PR =

PEG concentration R FaH (%) 7 1 %0(%) R ZFFEE(%) i 1 %0(%) R EFHEE(%) T 4R H(%)
Germination index  Vigorindex  Germinationindex  Vigorindex  Germination index  Vigor index

0 4317+1.71 1.38+£0.02 49.26 + 0.89 1.73+0.01 40.08 +2.34 1.35+0.02
5 35.02 +5.49 1.13+0.22 48.59 +1.38 1.78 £ 0.07 40.87 +4.93 1.40+0.34
10 37.06 +2.33 1.10+0.10 4779171 1.55+0.13 34.48 +1.12 1.03+0.06
15 32.05+231 0.75+£0.04 42.65+3.94 1.18+0.08 30.16 £0.11 0.83 £0.09
20 26.20 +2.20 0.60+0.21 29.97 +2.89 0.57 £0.06 25.49 +4.26 0.64£0.14
25% 13.68 +£3.98 0.12+0.03 19.94 £ 0.66 0.19 £0.02 7.96 +2.33 0.06 £0.01

HI A RARGUR PN A B PTE E[20] o (RIS o2 AW R TP RE D Fh R R E 22 AR . DL, BRAIR
TR TRIPURRE ST, TG I AL R AR, BEEAE T HUR BUR. R B, R T R
VR A 72 3 ™ BEAUR KA R0T735, WAL b B Bis & L [21]. B FERE, AR EEISE 2 88
6000 (PEG-6000) LML T-F/ipifl, FERRFETRMHA T, A1 A ZFERERA RE YW, i PEG IKEZINE, F
TR Z BRI AR AN E[22] [23]. ATLAE M, ETFMHAT, Mk K A KR s 5 i bx
B2 BN .

HREFARUR 2 0] UAE N IAUER T35 ) 0 FE bR [24], RIS HIRLE R, BE PEG MM, 3
SR T IR S RUR 2 R I BEILG, (HAEIREE 0%~15%Z 8], Al 1A 2F AR R BH
FAA, UL IR FPRE O M AR A B R . SEIGRT TR Y, BE%E PEG WREZRIINE, 3
MR SR T AR . RAFE . B, RRIAEERRIER], b 24IR Y 20%~25% 2 [a]i
AR AR B IRAE IS AN T4 2R, B HENT 3 B SR PR s 394K U e > HURIR
KE > FHIHL =S,

ARICHEFE T 3 AP K SR FLE AR A PEG BT R E R IR 238 L R ZF 3 b il
ERE ., THESE, YIPHEN 3 FPOK AR T SRR 9RSS, ElR T A A FREE N T R e A F A
IR R AR AACMTE S AR R ZE R, Bk, s dEmilE X 3 Mok A3 7RO FkeRsy, EFik—
BIRNB T

E&WE
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