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Screening on drought simulation conditions and drought-resistant
parameters at germination stage of triticale
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( College of Pratacultural Science , Gansu Agricultural University/ Key Laboratory of Grassland Ecosystem ,
Ministry of Education/ Pratacultural Engineering Laboratory of Gansu Province/ Sino — U. S. Center for
Grazingland Ecosystem Sustainability , Lanzhou, Gansu 730070, China)

Abstract: Using 4 triticale genotypes as materials, an experiment was carried out with different concentrations (0,
10% , 20% , 30% and 40% ) of polyethylene glycol (PEG — 6000) to simulate drought stress, and the parameters in-
cluding seed germination potential, germination rate, germination index and length of primary root and coleoptiles were
measured, so as to study drought simulation conditions at germination stage of triticale. The gray correlative degree analy-
sis was adopted to screen drought — resistant parameters. Furthermore, the drought resistance of different triticale geno-
types was evaluated, based on the correlation between drought resistant index and various parameters and combined with
subordinate function method. The results showed that the suitable PEG — 6000 concentration for screening drought resis-
tance of triticale at germination stage was 30% ; the germination rate was most closely related to drought resistance of trit-
icale at germination stage; low PEG — 6000 concentration (10% and 20% ) was beneficial to seed germination of triticale
and could stimulate the growth of primary root and coleoptile, but 40% PEG — 6000 inhibited seed germination complete-
ly. The drought resistance of the tested triticale genotypes was ordered as: Zhongsi 1048 > Shida No.1 > P4 > P2.
Zhongsi 1048 belonged to the medium drought-resistant type, Shida No.1 belonged to the middle type and the other 2 be-
longed to the drought-sensitive type.
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Table 1 Hay yield and drought — resistant index of tested

triticale germplasm under different treatments

SN i [ 507 b Hay yield/(1-hm~?) PR
Triticale TG P Drought
germplasm Drought stress ~ Normal condition Index
1 3.21 14.75 0.2140
11 3.08 13.04 0.2239
P4 3.30 16.39 0.2038
P2 3.45 21.94 0.1664
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Table 2 Effects of different PEG concentration on physiological indices of triticale at germination stage

H: BREEFR PEG ¥ PEG concentration/ %
Physiological
index 0(CK) 10 20 30 40
K ZEH Germination potential/ % 35.88 + 13.32ab 43.00 + 12.59 33.50 + 12.82ab 14.25 + 10.47ab 0.13+0.13b
K ZHEH Germination rate/ % 40.88 + 13.00a 49.88 +12.29a 38.63 + 12.44a 21.13 +10.53ab 1.25+0.43b
K ZHEFEEL Germination index 26.99 + 10.05ab 33.71£9.72a 26.23+9.71ab 10.07 +7.15ab 0.25+0.14b
JRZERE . Length of coleoptile/cm 2.54+0.25ab 2.86+0.34a 2.71+0.22a 1.91+0.25b 0.18+0.18¢c
HH Length of primary root/cm 7.08 +£0.53a 7.78 £0.45a 7.56 +0.69a 4.44+1.18b 0.72+0.72¢

T ERHOR[E PEG ¥R BE RS TR BRMES D 4 DS/ E R R EEIME . [RAT ARG P RRR RFE ] 22 52 235 (P < 0.05) .

Note: Data for each index are the average of 4 triticale germplasm. Different letters within same lines mean significant difference at 0.05 level.

MR PEG e FE I & 2F 38 R 283 R 465K
WRZEES K AR K 5 CK 1922 ST H1,30% PEG 4b
HARKYS CK A E 27, BRZIKE TR
PORER RFRMBONIEZFEK S CK JC B # 2%
5,0 40% PEG ALFEF £ S/ N R A T BT & 28 %
PURT 10% IR K TR R R R T, Hit,
30% PEG M4/ INBEZ 07 A AT RIS BRI
2.2 INEZFHEBREIERNIGE

Fie BEOR A8 QIR FE BOR o 4 /RN T
HRZFH R R R FIR MK MR X 5

ASPERA R —A A, B K R 8, AR5
FW],30% PEG NPEH /N2 B & TSP 38
WEE DRI, IO K 6 G A BT ik T S e B 454
B 5T T B 0] Y DG HR 3R B8 DA S ORI B2, DT B
VeI BB R KB R bR 5 AN EBIE bR S PR AR
() OC BK B2 HE P e & 2 (0.7769) > K EHF
(0.7591) > K 245%0(0.7533) > #1:(0.6909) > it
ZAIH(0.6405) (3% 3) o SRIK LMY R/NTE — o FR I
AT R e R T R R SR AR Y
KRG R R Y .
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Table 3 Correlative coefficient () and correlative degree (&) between physiological parameters and

drought-resistant index of triticale at germination stage treated with 30% PEG

FIE R KL Correlative coefficient

/J\£$1{Jﬁ A N e N S e

Triticale R KEHR KT itSN R
germplasm Germination Germination Germination Length of Length of
potential rate index primary root coleoptile

1 0.6878 0.6981 0.6872 0.6887 0.7457

Il 0.5739 0.6619 0.5942 0.5711 0.5105

P4 1.0000 0.9044 0.9513 0.8359 0.7802

P2 0.7749 0.8431 0.7806 0.6678 0.5258

KK Correlative degree 0.7591 0.7769 0.7533 0.6909 0.6405

2.3 30% PEG X A[E/NEZ R &% EBEIER
SepA !

2.3.1 MK ME 1(A)FTLUE i, 30% PEG JiiE
T, A 1048 /MR (D IR (7.97 em) B2 & T
HABFH R (P <0.05), 3 H RA ZF R AE 30% PEG
BhiE TR K S CK TR EZESR

2.3.2 JEF#K ME 1(B)ATLIE W, 7 30%PEG
TEWpE T, i 1048 /NEZE (1) F1 P2 (IR ZE8E K
(2.57 em.1.98 em) 54 H A CK(2.88 em.2.25 cm)
TWEES AR 1S5/NERE D P4 IR ZEHHK
(1.52 em 1.55 em) E T2 F 2R TFHAD
CK(3.04 em.1.99 em) (P <0.05),

2.3.3 RFEHFEFIH B2 E/B, FEIEF
IKEAETR, i) 1048 /NERZZ (1) B R 2R3 (74% ) Fil
RAFHEEN(55.64) 1 3w T HA 3 3/ NREF B (P
<0.05). 30%PEG WA T 4 /N ) K 253
MR ZEHRE BT A BIW CK(P <0.05), i,
P2 I 2EREAL /N, A 1048 /NEBSE (1) Y 2EREAER
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FIFH S — 8RR R 8 (T R B S R SR
PRBGHATEE G T A — o 1 — 3t BRI R R
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G FERHLAE Ry Y AR A R R
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Fig.1 Effects of 30% PEG on length of primary root (A) and coleoptile (B) of triticale at germination stage
80 a (A) 70 1 (B)
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Fig.2 Effects of 30% PEG on germination potential (A) and germination index (B) of triticale at germination stage

R4 30% PEG BME T &/NBEMFHMBEH () E.D BERABESR

Table 4  Drought-resistant index, u(x) value, D value and drought-resistance classification for triticale germplasm treated with 30% PEG

Triticale germplasm

e u(x)
N LI — - — i S
Triticale . R R A R R 2R IC D Drought-resistance
germplasm resistant Germination ~ Germination ~ Germination ~ Length of Length of value classification
index . . . .
potential rate index primary root  coleoptile
.
| 0.2140 1.0000 1.0000 1.0000 1.0000 0.0000 0.7163 EP*}LH: A .
Medium drought-resistant type
I 0.2239 0.0000 0.4621 0.0874 0.0000 1.0000 0.4135  Pi]%l Middle type
P4 0.2038 0.2403 0.0000 0.0867 0.1408 0.2976 0.1561 T FHUZIY Drought-sensitive type
P2 0.1664 0.0167 0.1179 0.0000 0.0627 0.0295 0.0483 T FAURAY Drought-sensitive type
R5 30% PEG BB T EMEBIERSMERBAIEX RHR FIERIEIR L
Table 5 Correlative coefficient between various drought-resistant parameters and drought-resistant
index and weight of parameters under 30% PEG stress
A BEE TR R KA KR i8S JRZFRE I
Physiological Germination Germination Germination Length of Length of
parameter potential rate index primary root coleoptile
HI9: 2% Correlative coefficient 0.3330 0.5290 0.3940 0.2820 ~0.6090
FEFREL Parameter weight 0.1551 0.2464 0.1835 0.1313 0.2837
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