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Influence of Environmental Factors on Seed Germination of Elymus nutans
in Baqing County of Tibet
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Abstract: To explore the propagation and diffusion mechanism of wild Elymus nutans in Bagin County, Ti-
bet, and provide the necessary theoretical basis for its development and utilization, the seed germination
characteristics of Elymus nutans were studied under different light, temperature, water (PEG6000) and
salt treatment conditions. The results showed that the light had no significant effect on Elymus nutans
seed germination; Under the conditions of constant temperature of 25°C and alternating temperature of 20/
30C, the seed germination speed of Elymus nutans was faster and the germination percentage was higher,
but the seed no germination at constant 5C and 35C; Elymus nutans seed germination percentage was
slightly higher than the control (CK) when PEG concentration was 5%, but the germination index and
vigor index were significantly lower than the control; In the range of 0% ~0. 4% NaCl solution concentra-
tion, the seeds can germinate normally, and slight salt stress (0.2%) could promote the seed germination
of Elymus nutans. The results showed that low temperature was the key factor that limited the successful
germination of the wild Elymus nutans seeds in the area of Baqing in Tibet.
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K 2 500~4 000 m Y 5 FEN I Hh Xy @i, 2 A
WA R AR . A, T A Bl AR B s P i L AR
ASIE R 6 T P R X A S R R AR SR R A
HEE X, AR A IR BT B 7 o A b e
T & R ) SR R 2 W R B O LR
3 K 5L iy a6 8 ok 2 e A R T R i AR K
Mo L 26 K R E SRS N
M) AN ] iy X5 24 o A B i o b T % 2R R AL 1 R
KRR o 2 A4~ DA b A 2 PR b 2 il o ol oo o 1
W & 1 52 W BF 5 14 R DL TR ARG . LA X A
FRF R OE S A E T 1 a2 AN AR,
R A 06 MG Vil K R A 2 A A TR o
P T 1) 5 ) AT AUE 5. R LR o A 43
BT 78 R 2L 75 b DX A o A e T 0 0 R e
T 56 DA VG 7 b DX R A T R B A R T O A R
G R K CER AR PR R 4 B AR A X o
B o T R ) R Ay T G S b DX A 4
LT AR B R 1) T R R B A R e e A Y
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1.1 FhFREMBRRR

HEC AT BT 2010 48 9 H 3R A PG I8 i 2L
H.(31°43'657"N,93°09'104"E, ¥4k 4 675 m) , % Hh
DX 57 S I FE Ay 2 i 2 XU X, e FE AR A
LZNLE S HBAE 150 d YL L. FFHRE
1.5°C M i e Al Al — 38 C L Al i e 1 iR 25. 6 C
AR 22 AN R, o AR W . K PR AR SR B, AR H IR
B4 2 400 h 247 R K i 29 500~600 mm, R
(1] S 1 o 7~ XU 5 78 5 C kA IV AE . 56 AT
P % A T AT 5 L DU A5 3R R B T R
7 4.88+0.06 g, FHRIERRK 76.40%,

L2 R®H*

frrZmH 1% NaClO 43 10 min, Z )5 H
MK UE T, AR . R k2RI
1E PXZ BHE N A h 47, 5 R 40 B &
VR M TR AT 2 AU R R 2 e RS
T 3 AEE L HAESE 50 Bifh . MREIT

KR QAR A BE 38 B 5 b 45 G IR 27 4K B8 3K 3] Fif
T2 & AR ET) L IR BR E K 8 AT AR
MR L5 15 d R E 2RI,

FhF & ZE R (GP) = CRZFR/ B F F 5O X
100 %5

RHFERB(GD =2 (Gt/Dt), X .Gt HTE 15
d (T S ZF 8, De SRR G I 08 ol 2 2F AL

W BV =R JEXGINY,
1.2.1 kBaE 725 CHEm &M T g m
G A 12 h FREE/12 h O R, O BB O5R B 400
pmol « m™? « s~ PEATFP 7] A I
1.2.2 @asz A AEREEGFTHATSE
FErhHEAT . PRI B SRR A 430 R 5,10,15,20,
25,30 F1 35°C ;A i3 56 5 % i B 430 S 10/20°C
15/25°C,20/30C#125/35C, R 12 h flkiE.12 h
1.2.3 FFa4m {5RHEL M (PEG-6000)
HEAT T S b B, 4 0 T MR R 026 (CKD L, 5%,
10%,15%,20% A1 25 % M) 3 2 — B (PEG) i W 1E
RF R R SR . RN TR R RRAE N 25 C
E T R SR A T SR AT Rl 8 R .
1.2.4 NaCl &z K5 L s iE NaCl 3% 1E 0
TR BRI . 75 5B R 2F & v i U2 IR AR 41
BIMA R RHE X 0,0.2%,0.4%,0.8%.1. 2% Fi
1.6% % NaCl %W 10 mL, 7¢ 25 CHa a4t
FHEATHA &S E IR E O 12 h JBKE /12 hobHd,
JEREGEE 400 pmol e m s,

1.3 HIESWH
KA DPS 6. 0 Gt B A4 1707 22001 FEAR
[B] {1 22 57 i 3 P ] Duncans £ 5%, 11 WPS B E R .

2 HREHSH

2.1 RBXMFHEZXZM

My 22 1 W] A0, ZE R R 25 °C B 5 Rl BE 85 35 S 1k
AR R EERE 7090 DL B G R I B
Az T B e R o 1Y) R 2F R AR BORNIE ) 46 8K
T EL W, ERBREEAGT TR RE S H
Hah vl £ R AR .
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F1 ABIMFEFEXFEHEMNFNEROR N
Table 1 Effect of light on seed germination percentage,

germination index and vigor index

i H JeHE AL Light treatments

Item IR (12 h) ok By
REHF GP 0. 7270, 03 0.7940. 024
KEFIREGI 1. 6440, 03 1,900, 0204

WIEE VI 1.9140. 062 2.0640. 03

T AT AR /NG B R Ak JLR) 22 53 12 2 (P<C0. 05) , A K
B R R A B IR) 2% S 3 (P<<0. 0D, T[]

Note: Different small letters in the same row represent signifi-
cant differences at the 0. 05 level, different capital letters represent

significant differences at the 0. 01 level, the same below

2.2 EENMFIHEZNZM
i R X L 7 L B A o R e e e B R

WLEFE(P<<0.01) (£ 2,% 3), MTLEHEIE 10~
30 CZIal ¥ REHs &, HAE 20~30 C Byl [ N H & 2F
FRIEFEAE 6500 LA B, B3 B B AR o F P o A
TER SCH 35 CHEFRFM TR FLFR NG 0,78
fER 25 CHYRE IR TT  H L 28 3 & 48 BRI
FIHR B IR BN B R AE 40 0k 816,223 1 3. 88,

FE A PP AR IR R IR AR 0 BB AR S R b e
R YA A, Hrb FEAR IR 15/25~ 20/30CHY
B TR T R ZF R RREAE 650 L) b, B
R ZFF R R BTG 7748 87 20/30 C 1Y 748 i 85
FEMT Y T e AR | AL B, 4300 Ok 82. 65%,
2.33F0 10.31 , UeAh, B F BB AR T FH 4 B F
18 20/30 CASMRBE 55 2500 T 0 W A 46 b 240 T H b
FEPE R A0 3, H 25 S A8 1 2,

®2 EENMFRFELFEEMFAELNZM

Table 2 Effect of constant temperature on seed germination percentage, germination index and vigor index

i H i Temperature/ C

Item 5 10 15 20 25 30 35
KR GP 0.00+0.00®  0.2640.05%  0.4340.03C  0.6740.02"®  0.81+0.04>*  0.70+0. 06" 0.00740. 00°F
R GI 0.00+0.00"  0.6640.01¢  1.0040. 1 1.3340.01¢¢  2.234+0.05**  1.56+0. 06" 0.0040. 00
W VI 0.00740. 00¢F 0.88+0. 014 1.3840.03<C 2.7040.26" 3,880, 45 1.4640. 06 0.00+0. 00°F

R3 TEIMFEFE LZFHREMFTAEHOZM

Table 3 Effect of alternating temperature on seed germination percentage, germination index and vigor index

i H i JE Temperature/ C
Ttem 10/20 15/25 20/30 25/35
RIER GP 0.47740. 02 0.65740. 03" 0.8240. 05" 0.4040. 0322
KRR GI 1.57+0. 15" 2.0440. 110 2.3140. 05 0.9740. 024
MR VI 7.3240. 32" 9.6140. 484 10. 3140. 8824 4,1940. 18«

2.3 FTEBEXMHFHLZME

Wi 25 T A AR B 0 R, L L 4 A R
TR R ZERH 81 VR MRE 2900, K 2EHEHH 2. 04 [
fIKE] 0. 42, LT R EH L TR R O . X% A
SV PEG JHhifl R A F R ZFREF AR E A4

Y15 PEG ¥k i 10%,15% .20 % Fl 25 % 1Y & 2 2%
SR E(P<C0.05), 7E PEG ik 0% ~5% T,
B L A T AR B R 2R R P R TE 7000 LA L D
li#e PEG R 2520 Ml . Fl 7 & 288 R 292,
% B T e B AR 1 R o B R AR

R4 FRARERZZEXMFRFR LFELNFNELHZNE

4 “ffects of different concentrations of polyethylene glycol on seed germination percentage,
Table 4 Effects of diff t trat { polyethyl lycol d t
germination index and vigor index

Ti H R L B PEG/ %

Item 0 5 15 20 25
REER GP 0. 760, 02" 0.8140.03%8 0.6240. 05 0.5740. 02 0.4140.01 0.2940.014
KAEIRE GI 2.0440. 11" 1.93%£0. 28 1.76£0. 06%A 1.394£0. 058 0.86740.06b¢ 0.42740. 08¢
m IR VI 9. 6140, 484 8.1140.17%A 4.2940. 198 1.77+0. 06 1.65+0. 03P 1.31£0. 15

2.4 NaClBHEX#MFiELZNZM

B 7 L A o e P R 2 SR B R R Y
Frm 7% LA E R R AR (R 5. Rk E
NaClIF (0. 2%0,0. 4%0) T B FhF K& 25 R 5 T = i

JE NaCl ¥ (0. 8%,1. 2%, 1. 6 %) PR R, 5
Xt BEAR L 0. 290,0. 4 20 AR Mk B 5 37 1 L b1 & 28 R
T E 22 WAE 1 2% F 1. 6 %0 % e i NaCl 5 55
AT P R ZEREBAL, B4 2 2 5 (P<<0.01),
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Table 5 Effect of NaCl on germination percentage, germination index and vigor index of Elymus nutans

i H NaCl #& & NaCl concentration /%

Item 0 0.2 0.4 0.8 1.2 1.6
KR GP 0.77-+0.03 0.83740. 02 0.7440. 034 0.5740. 05" 0.332+0. 059 0.00-£0. 00¢F
KRR GI 1.02+0. 03" 1.26+0. 05 1.05+0. 088 0.93740. 01« 0. 4340, 0440 0.00740. 00°F
WmhEE VI 1.43+0. 068 1.5940. 04°7 1.2840. 02 0.6840, 0510 0.29-£0.06F 0.00=£0. 00°F

3 ipss

3.1 EBRNEREEEMFHELNZMN

AR W) b ¥ W T O Y BRI A N
B, X AR 8 A R R B S R Pt KR
FEUET ' BE B U8 3 P - 0 1 &, T 7E G 251 T
Tl W R A2 B0 40 ST AR A AE B A O RO R
W 4% 18 X B8 W R RO R OGRS i dn, R R
(Haloxylon ammodendron) F ¥ JC it 15 )t I8 i J&
FER WG R EE AR T . AR R AT E
HE R 22 I B R 2 T R 28 38 R 28 38 B
% 1468000 3 22 5 BVl - 17 2 0 Ol BB R K
TR HARAE 4 G SRR M T R 2 R BOL R
i AH A B AR ROR B R Ry i s 4k .

3.2 BENEEBEEEMFHELZMNEZIG

Tk B 25 F P 2 ) AR S N T BT A
R B LW AR A R T AR R R 5 C
35 C AL R G &, B AP B & 52 4 Bl i il .
FiFAETE IR 25 CRIZR IR 20/30 C 451 F H % 2%
W & R AR A B T Ee A N . T B BT AR IR
JEEfof Tt AR 3 RO TR R R 8 8l 0 A I G 1Y)
Fi 43 b o AR VR BE 6% R 04 T IR S S AT 4
TR R ZERME LW E ., Hrp 20/30C R AR
BEFET BT R 2R R R BORNE 1RO & e
25 CAbBE (H G B 35 22 bk,

3.3 TEPEMEFEBENFHLHRIT

B 55 B B A o B PGB R T AE PEG W JE N
506 ~25 Vo iy T B G N M e ik . R T
SR AP R, A 50 PEG MR TR R R
TR IRE 25 R OR 3 . AT RE R AR A PEG X
U 5 A Al R B R R R T R B TSI RAEH]. A
WFFEFR M LT 5 30 AN U5 R il 5 ) 4 25 38 38 X A
TIE I BA R B R BLTE B D 38 AR E A
PR R RRAR R S IE R . AR TR Y
PEG 4k B ¥ i 2 2500 I, H Rk 25 A< e ik 5000 ]

OVOREMRT 470 . T 538 xF v 5t & 75 B 2B 4 1
R B A 8 K BT 3 R (P<20. 01) . B
& PEG We B i3g o, Hok 2 R BT B a3, Bt ih
RFERB R L .

3.4 NaClMHEREREMFHELNZM

ot~ 2 A 47 T O B A R b AR W R Y BEIY
i DR 0 AE — R L W T A% A T R
oo~ i P 2 i A ) 7 R 5 R Y K
ez —, AR FEER W E S 0. 2000t Fh T &
ZERIR B T Fe i (E 83 %0 . HL& ZE 48 BUR TG 71 48 50y
TR (CKD . Ul BRAIR VR B 9 NaCl ik 3 X o f
P g R W R AR AR X 5 e, E AL
NS A A — B, MR IR E] 1. 6%
B Fp & 28 5% 0 0, R B T B 2 R W a0 0 A
W 7K R 7S A8 W K S AR A R IR B Na© (1 i
AT R L 3 G AT IR L B ) A A
MBEIR S BORP T N R T SR, AR B SE 25
S B NaCl B30 v B2 09 i B BL B A o Rl b
B HFh - IR K 2F I R OR L Bl Ok 2E R R 2 4R
BT ISR T 0. 4V WM T BEW
R G s B O R AR R MR Bl 0. 206 ~
0. 4 203 [ N 4B BE % 1E % B & B IR 2F 8k
70 LA I REAF AR A1 Kk By BE R — 5 iy it
thEE T .
EeL 75 L M 4 e e g P - 1 ) Ol IR TS R
FoR, Hol B AR A E IR 20~30C VARTR 15/25
~20/30C; FhF7E 0% ~52% ) PEG ¥ & T HA &K
E R R GE W EERWE N 0% ~0.4%., L
2 R VG R T B P A o A R R R
LA Ao 1 A 2508 I M L LT B R S R T AR
SRy A VG M XA S PR B B I A R ) EE B A
RN BTREUR

S % Uk
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