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Fig.1 Effect of PEG treatment onseed germination energy
of P. pretense
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Fig. 2 Effect of PEG treatment on seed germination rate

of P. pratense
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Fig.5 Effect of PEG treatment on seed plumule

M ZEK/em
=R SRR T YCN

length of P. pratense

5% A K, 5UPEG F L, 7 6 # B ZE H A
TM—4 5 5 3 B AR $ (P<<0. 05) , I8 & 4 30. 1%,
Hox 6 # oK JF T FH (K 6); 1046PEG T,
TM—1.TM—3. TM—4 fil TM— 6 R 2 [t & 3 [ %
(P<<0.05) , I B}y 18. 3% ~45.4%; 15%PEG F , 7
03 BEORHAR 25 LU 35 5 1 3 A8 35 (P<<0. 05) , I i
40.1%~62.3% ; 20% PEG F , 3 4 1E & 5 & #1 Kl v,



230 GRASSLAND AND TURF (2024)

Vol. 44 No. 2

L TM—3 5% FF&(P<<0.05) , i@ 4 31. 2% ; M1 #%¢
15%PEG i 7 ,20% PEG B4 RE AR 2F Lt R i 2 3 1
TH#a# , o TM—3 8 TM—5# 2 1L B 3% I (P<
0.05) , 1 B 4351 4 30. 6% .51. 8%«

] — Ab B BE E R, 7 03 bR AR 2 LE AE X BEJE] 20 T
BEXER SWPEGAE T, TM—3. TM—5#MS H
BB E AR, TM—4 fl TM—6 1R & [ 8 A% ;
10%PEG R, TM—3 fl MS K 1H B4 4 = AR H
TM —4 M b A 1I5YUPEG F , TM—5 MR 7 [ fix
L T A A R (P<20. 05) , i e BF TM — 6 4]
it AR s 204 PEG F, TM—5 R 7 b 8 % & T
TM—3FIMS, 2 57 ik # (P<<0.05),

357 mCK ©5.0% =10.0% 7215.0% = 20.0%

3.0 -
257
i 2.0
B st
1.0}
0.5}
0.0

De ,

TM-3 TM-4 TM-5 TM-6
(2R

E 6 PEG A3 # % =R ZFLL B
Fig. 6 Effect of PEG treatment on ratio of radicle to

plumule of P. pratense
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Fig.7 Effect of PEG treatment on seedling

weight of P. pratenses
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Fig. 8 Effect of PEG treatment on vital index of P. pratense
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e bn & B B AR (P<<0.05) 524 PEG ¥ & ik %

20%6 B, #5486 b S A IR BE B 3 B IR (P<<0. 05) , % 5 b
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SR R BB 20 B &5 SR (36 3) WL, 703 B4 kLo D A
Do X % 25 SR E e R AR R K B RN 85457
3 4 BE 1 8 AN AR XS 48 B8 1 °F- 11 Do 43 BT, TM — 3 14 Tiif 5+
e BRAG B K (PEG W2 30. 3% ), F B 1 4 1 47 5
P, TM—1. TM—2 fl TM—4 i - 34 {5 4 %, Hop
TM—4 5l (PEG ¥k 4 19. 6 %) , T R PEE 55 5 20 BT
8 A~ F8 bk S 25 Dy, 5 L TM — 3 BY it 52 1 - 18 % =5
(PEG ¥ & 22.2%) , TM—4 # ik (PEG ¥k &}y
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o A} R I 1 AR B A HE 7 O A — 3, 7 43 b1kt 84
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Table 2 Total significance analysis and variation coefficient of measured indexes under PEG treatment

- PEG
Wi b i 0.0% 5.0% 10.0% 15.0% 20.0%
B/ % 91.667411.018" 83.691+19.528" 72.500423.893" 52.143+35.904° 13.5714+17.707°
A 5 R 0.120 0.233 0.330 0. 689 1.305
e Yl /% 97.73843.149"  97.73843.960"  96.191+4.324" 91.429413.347" 34.881+£42. 460"
S 5 5 AR 0.032 0.041 0.045 0.146 1.217
P— B/ % 45.51449.621°  42.2764-8.488%  37.04947.872" 31.268-11.117° 10.3854-12.876°
5 RAL 0.211 0.201 0.212 0.356 1. 240
K B/ % 4.79440.684"  5.39341.019°  3.77870. 843 1.7140.737°  0.1494+0. 222°
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A R AL 0. 087 0.217 0.119 0.278 1.519
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R 53R 0.155 0.197 0.239 0.266 1. 470
L0 bkt Bt/ % 0.0054-0.002"  0.008+0.002°  0.005+0.002"  0.003=40.003  0.001=+0.002
A5 REL 0. 409 0. 206 0. 369 1.044 1.758
R B/ % 0.24140.108"  0.365-0.133*  0.16840.072°  0.108+0.126°  0.028-0. 049¢
5 R 0.448 0. 365 0.426 1.174 1.741

T [T AN 6] /N5 B e Ak #11 ] 22 5 B 3% (P<<0. 05) .
2.4.2 MACE R E R o AR KB R A AT
M 8N E F5 AR 04 A B 2 [A] 52 35 IEAH DG (R 4)
G, S By ik 4 W E S 3t B E B ES, U
15% PEG 1B 4T 5 % 0 e i vk BE (3R 2~3) , Ml JH 32
G353 M 53 AT 7 A B CE R R AR X K ZF AR R R 2
TEHSE S AR AR FE bR . SR B (R D) B 24

ERARARIAEE T 8 PU R AR ARAY 91. 93900 M{F &, W]
T MO AR R BT A B . AR CCT)
H AR A ZE B R 2R RN e 2 AR R e 2
AT RAAEE. 9 b LG 45Ar CCID) B 7
TR R T 0. 7 B A A X 6 B K AR % 148 %
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Table 3 Critical and limit values of seven P. pratense germination periods under PEG treatment %
A% MR A . AR
Rk G P X 2 s S K Sk AAXSARZEEE A X i b4 #E
Material CV RG RGR RGI RRL RPL R RL/PL RSW RVI Mean
D, 19.5 20.6 20.3 19.4 19.9 20.1 19.2 19.1 19.8
™=l Ds, 12.7 17.1 15.8 14.1 16.6 14.0 16.4 15.8 15.3
M2 D, 19.7 20.7 20.3 19.7 20.1 20.3 19.0 18.8 19.8
Ds, 12.5 17.0 15.5 14.6 16.1 15.4 17.9 17.6 15.8
TM—3 D, 24.5 58.0 29.8 20.4 21.1 48.7 20.1 19.5 30.3
D5, 19.5 43.1 20.6 15.8 17.8 24.5 18.7 17.9 22.2
D, 19.7 20.2 19.9 19.3 19.6 20.6 19.1 18.3 19.6
M Ds, 7.0 16.1 13.8 11.0 15.9 10.9 11.3 9.6 11.9
M5 D, 23.5 38.9 27.9 20.3 20.9 43.0 42.3 24.0 28.5
D5, 18.9 30.0 18.7 16.1 17. 4 24.5 25.6 15.2 20.2
M6 D, 19.8 20.7 20.4 19.8 19.4 20.0 20.5 20.1 20.1
D5, 14.0 17.0 15.4 12.3 16.6 13.9 16.1 14.1 14.9
D, 22.9 35.1 26.2 20. 4 21.2 44.8 29.6 25.1 28.2
MS Ds, 18.2 26.6 19.2 14.7 17.3 22.8 20.0 15.5 19.3
¥y ft D, 21.4 30.6 23.6 19.9 20.3 31.1 24.3 20.7 —
Dy, 14.7 23.9 17.0 14.1 16.8 18.0 18.0 15.1 —
T Dso Do 7351 32 738 46 MR AR B b DS £ 21 5096 ,096 IiE (19 PEG W
®4 PEGRETERIERBMEEXESH
Table 4 Total correlation analysis ofeach index under PEG treatment
EI=E7N EROW- o I DO -3 i S EPOI 2 = G 12 DO £ S EP O o S E DO 12307 S A 12 DO SO EP ORI PAE <1
X 5 25 3 1.00
AR S 2 0.77" 1.00
HHX %2 2 6 K 0.90" 0.91" 1.00
AHXTAR K 0.87" 0.68" 0.88" 1.00
(RO RS 0.83" 0.77" 0.90" 0.86” 1.00
AHXT AR 2 L 0.85" 0.83" 0.90" 0.87" 0.75" 1.00
AFT fif H 0.52" 0.48" 0.55" 0.637 0.56" 0.577 1.00
A 3 46 K 0.57" 0.46" 0.59" 0.69" 0.61" 0.59" 0.99"” 1.00
xR 0. 05 K b B 3 ++F R #E 0. 01 KF Btk 3
KRR R EGE, LLCC L) .CCIL) N IFM 465 .
3 iFit

El 422 A

FIAAX (D) —3), 3718 70 BB AR 5T R 25 4
PR E (F6) . 45T R W, Ak i b 40 5 b1 1 Z5 45 F
M1 22 S8 B &, SR A 0. 121~1. 000 Z i) ,
TN ER T 0. 6 KM BA MS  TM—3. TM—5 K&
TM— 6, Ui I 7EF ] & W13 4 03 b1 kL AT 5058 1 4t
B G AIEME /N T 0. 2190 TM—4, 55 8
55 09 PT R 7 08B R R 25 S I A A 5 ) 55 4K K
HMS > TM—3 > TM—5 > TM—6 > TM—1>
TM—2 > TM—4,

3.1 PEG T EME X 4 E i L K=
Filt 7 W] A 4 DG B AE T 7K 43 9 Wi i 2 5 K 1
{EL B, b7 i 4 2 A R SE SR, PEG B4
5 ka0 T AE SR AR ) AT I ) g
Bk BB —E AR AR TE T X
— ik, B A e 30T R R o A T B e I ] A R
2 R R BL T R B 4 AR R sz B
Hrik o & PEG BRI 146 40 Bl 3 B3 2% W% K 5 X K 2
AR AT 25 W, SE 2 L I 8 A R B 3 R 3 T A%
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x5 MHUEEZAEREBFRTERTEHE
Table 5 Characteristic vector and contribution ration

of comprehensive indexes factors of P. pratense

F8 b £ fof c(I) cCI)
X K ZEH8 HL 0.973 0.148
AE X ZF K 0.939 —0.187
AHXT % 25 3 0.912 0.016
A XT % 2R 0.912 —0.030
AR K 0.852 —0.512
AR X e o 0.517 0. 839
AHXT G 148 5L 0. 600 0.788
AR AR 25 0. 602 —0.707
TRk % 65.115 26.824
ZitoikoR/ % 65.115 91.939
A8 A5 10 R [, I ELFR B[R]+ R 5z F R L B
%‘F)‘T‘%ﬂ‘ o

VERERE S5 48 H, — 7K PEG A3 AT DL
it 7 3% g, 27 e B g vl R R T A7 A BR U T2 vk O
W R, AT ERERY AR TM—1. TM—
2. TM—4 1 TM—6 7£ 20 % PEG F TGk 1E % 85 & , it
W1 20% PEG ¥ B2 T 35 2 508 173X 4 0 BB By T 5
HBZRRE  HRAFAT EMBRE (X3 BEHEF
FEAR R W] &K 73 5 SRR A TM — 3, TMS5 Hil MS
£ 20% PEG T K48 R 80 H5m 1 Pr 568 7, o 5
e BB (3£ 3) FNHT 52 25 A PN (B (35 6) 3 i T Bk IE
W R MR, IR WFSE e ﬁ%wi—z%ﬁ’aﬁkﬁm
Xof T 5 R A — i I R W, BB B e X N AR E B
(10 3 1V B ), A R AR TR XU
3.2 PEGEITEMEMNHBHESNEEKNZIT
A FE T, B A TR R, B R b R Y

S 25 AR ZF BOR e 2 A R BN A 3 1 B AR Y
Ha e, SHT AW E R — B [ R PEG

K6 BHERAERE.RE

(500~10% )1 —EFE BE A2 SRR R B b 7 ARG 25
Ko B FORIE ) 48 A, 5 BB Y PEG A R
B R b XA AR (Cynodon dactylon) T 5T 28 W Bo 5 4%
ZESARIR) 1E 26 R O HE R A [RRERE R PEG — 6000
PP 52547 22488 %9 L (Caragana korshinskii) # T 8
T I 38 RN I A 2 AL B 4 K T BB I R
PE(:&E%J&&EI’WK%T@%,Xﬁﬂ?@@]T“%lﬁ”ﬂ'ﬂ?ﬁ
FH B Ay 3 T 5 AR R AR 2E R R A D, DA
W B 22 1 K G ik R W R L X R B O AL A
A 2 W P A A S0 A Aok R R B A A Y 3 N
R BB PEG Ab YR B 9 T, T S an X
18 A0 R 38 R o 5 A ok B AR R AR DL B RHAE
KA B ML, B FRERME &K EPEG(=15%) %)
PR 28 R R R R ZFIRBC ORI R R L
FOIE ) 48 B i 2] 0 mkl v A S B soe e, ph e
RESE I T S5 ALY
ARG R R, 4 PEG 4L B 5 8986 47 41 BHR
FHRIAR TR, SR HEIRE R H
oo MOEMR 8 ZE K AEH R PEG A3 R B IRTE K, 52
30 {0 0 ) B Ay B 150 BH B O AR AR R A 2 R T
S0 38 TR R Z B R R E T M E, K
I A S B R T AR T, g 2 AT R O A R
W3 (Arriplex aucheri) F it S PEVEM 45 AR .+
A T MOER R A S RO 2 N AR AR K A2
EIEOR S N c=F e N /TR W I S | L s v i
M TM—1, TM—2 . TM—4 fl TM— 6 b &} 3 5k
T I 5 A BT A5 DR, K SRR B R R % 3 XK
P20 S L N W (7 | BT N 5 P R/ 75 W e S O
B A A TR X T SR PR B W e R B HR 2 3 N RE
B £ 206 PEG W & IE 81 & JF H AR ZF b 22 B
R ESEETNE

Table 6 Comprehensive index, value of subordinate function and comprehensive evaluation of P. pratense

Li b fehE PR R \

ity c(l) c() D(1) DI e Ay
T™—1 —0.820 —0.210 0.526 0. 404 0.490 5
T™M—2 —0. 340 —1.010 0.601 0.212 0. 487 6
TM—3 1.890 —0.630 0. 950 0.303 0.761 2
T™—4 —4.180 —0.170 0. 000 0.413 0.121 7
TM—5 2.000 —1.890 0.967 0. 000 0. 685 3
TM—6 —0.760 1. 640 0.535 0. 849 0.627 4

MS 2.210 2.270 1. 000 1. 000 1. 000 1

Wj 0.708 0.292
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Comprehensive evaluation of drought resistance of
7 Phleum pratense forage germplasm materials
during seed germination

TAN Jia-qi"*,ZHANG Xian-hua"*",LI Si-yuan"*, YUAN Hui"*, HAN Xi-qing"?,
PANG Si-giang'
(1. College of Grassland Science ,Xinjiang Agricultural University , Urumqi 830052, China; 2. XinjiangKey Labora-
tory of Grassland Resources and Ecology, Urumgqi 830052, China; )

Abstract: [ Objective] In order to explore the effects of drought stress on seed germination and seedling growth
of Phleum pratense ,the drought-resistant germplasm was screened. [ Method] In this study, 6 wild Phleum pratense
L. forage materials and 1 introduced species material were used as research objects. PEG was used to simulate
drought stress, and 5 treatment gradients of 0% ,5%,10%,15% and 20% were set. The germination indexes and
growth indexes were determined, the differences of drought resistance indexes were analyzed, and the appropriate
drought resistance identification concentration was determined and drought resistance germplasm was screened.
[Result] The results showed that the low concentration of PEG (5% ) could promote the root length, shoot length,
seedling fresh weight and vigour index, while the high concentration of PEG (=15% ) would inhibit the germination
rate, germination potential, germination index, root length, shoot length, root-shoot ratio and vigour index. And the
root length of Phleum pratense 1.. was more sensitive than shoot length for drought stress. 15% PEG was suitable for
identifying drought resistance. Wild materials had better drought resistance potential. The results of principal compo-
nent analysis and membership function comprehensive evaluation showed that the drought resistance of the seven ma-
terials was MS > TM—3 > TM—5 > TM—6 > TM—1 > TM—2 > TM—4 from strong to weak.
[ Conclusion] The research revealed that a certain degree of drought stress could promote seed germination and seed-
ling growth of Phleum pratense ,and could provide some reference for the screening of drought—tolerant germplasm
and the breeding of new drought-tolerant varieties of Phleum pratense .

Key words: Phleum pratense ; PEG ;drought resistance ;drought stress;seed germination
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