#5e R kA 2023,60(3) 727 -734

Xinjiang Agricultural Sciences

doi:10.6048/j. issn. 1001 —4330.2023. 03. 024

ANl Z BE I ] e 1 2 28 Bh 1T 25 5 Wi e e

X LRI, XEFIL, T I, 5T 5%

(FBERLXFELFR/FRELT RS ELZHRE, LELRF  830052)

& E: [ BW]ARFEIERE O M T S0 & Rt B 7 I = AT 6 B 2 275 1 B SRR I
T e A0 T 2 B 1) A A R i R T B ) A R X R I R BB AR L, [ AR ] ARk
B A B8P T 154637 (Bromus inermis ) JEE AT RL, 05T 4 R[] H K BETE B [ R 1 10K 58 S R )
MR AR 15K M ER, DURR TR R EZFH T RO Y R 2R, 40T B SRV RLE [H] 25 5
MR FIEAS KRB R R ER R . [ G55 ) JC 1546 22 TS RLZRAE 4 YRISCSE RS 18] 43500 1 2. 87% (2. 55% 2. 87% K
3. 49% ; a5 ivE i (B RS , B TR S FRE AR R I A 71K 58 R R Fh T 5 B34, AMR K N RE I SE
JE B TR SN R PR R A 2 I 5 WG YA B I D HERS R TR SR R A I R AR AL
BN, -3 % SR N s SRR PR R B IEAE DG OC R M O R BGAH] 1,000, [ 458 ] BARIRIL T, B
A TC P AE 2 T T 55 TR A T 5 MO B ] A SR A (B e R O/ NS I T ELE N TR i R, IR TR

FHIHE & HE
SR A A TS A
FE 42K 55543 TERARERD A

0 31 &

(W52 ] ZAFLEARA BHBCR R 1 19 AR
Ji s BRGJE HEAE R A A7 58 4 B LA — Fif i
REA5VE  RARA 25 A AR SR AP REA T A R B AT R AR
(g —FhHLH I TR I R A
W) EE A B T7 3 RABHCRE R T 7%
R D R E R B R A TR DR K Y e
AP AR W T AR R R G
R P IERLZ BB X SRR HE TR
B O R AR SRR AR R R K
ZHRHCR R R FERLRR L ELUORAE , b7l
ARTIAR G 1 R T v 2 1 A 57 AR A
BERPEEN . PP ALK AT R IBEE AU N
TR R B AERE 3B 4R TR AR B AR,
(R i h R B3 2 B PR R R S S
FEN TR A7 v ol i 9% 2 26 b 52
PR R B T 2N B ORI B A
MG I RIS FE R R . X T B A A SRR RE,

s H 1 ( Received ) 12022 =06 - 20
JE 40 H 2 B RPCE AR =35 H (CARS -34)

X E4S:1001 -4330(2023)03 - 0727 -08

WA [F)JERLIN 8] i b e P, g PR AP RE B 36
AP TR Sl K A B A B R 0 i e BT —
Y3 S P R A 5 2% B 1 I 0T 5 I ke
X SEHH B AN E I, Horh Rl PR P e TR A
ZARIREE SR R 5/ . AR RERP T
T A A BIF S S i A A ST Y B3RS
AP HAHLURE 7, A 52 i b 1 L &l A
T KO A, XA B A AE A R LA BB
S A X T R A T A AS W
RAGHR T8 B B ] (B 5 B (Y B ] ) S
B ORGSR R I 1] i 3 2K 45 b B A
B, [ AW A JCT4E % ( Bromus iner-
mis ) VF J ZAFEARAT} (Poaceae ) MUk, BEJE AL
(1 B A o T R, e LB AR B L
G3AT TR R R LA S A R e ER B A S
PR EEWME . Ak, FERN T
BV S AR 7 7 TR TC 2 AR A R AT T
LW, Bl AR TR R e e
DAB A B 4 IR SRR B G 4 A S

PEFFRIA XSCR (1995 - ), 2, Fiil B A WL A, WFFE 07 0 R R B 5425, (E - mail ) 840465448 @ qq. com
SAEAEA TR (1979 - ), Lo, 308, W 4 AR 07 6] A R IR S 22 25, (E - mail) jguili@ 126. com



728

% 60 &

TR b 2 3l 258 A0 MR AN [ F Rz g 1] Wi
A T2 25 AR 22 S 5 1R B R e R 1 22 53 46
[0 figp e 18 DG B ) 0 ] L2 SR 1Ly b 3 B Mt A i A
P O A SRR RS B, WESE 4 A TR
PRORLINS (] A9 5~ B JE 25 CH B RO A R, O
FER A O 4 A2 M 1 F AT SR R Al L e b
J G IR A DR R 7 4R BE AR

1 MH#E7H%

.1+ #

WFFE AL TR S B A ST B LI AP 7, 3
{3 87. 035°E,,43. 514°N , 4E ¥l 5. 43°C , AE ek
I 481.49 mm TR XAy LR ) AR IR I
YR I 46 42 i (Leymus secalinus) 5L A5
( Medicago sativa) FEACEANE( Melilotus officinalis) |
FEA 5 ( Phleum pratense ) | 21 = W ( Trifolium prat-
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Tab.1 Seed collection schedule
for Bromus inermis
WA WAk i ) HEHW
Number of collections Collection time Growth period
C, 7.20 ~7.29 FLAY)
C, 7.30 ~8.08 Lt
C, 8.09 ~8. 18 eI
C, 8.19 ~8.28 il

PR DRI G HK

Fh -5 - LI I8 1) e R 9 S R L8

b5 DI 1T 55 5 T ) e KR B o LR

AMFE A e U, NN SRR I
(REFEEK) .

AR A7 52 2, /N AR S MRE R B

TR Tl R B NN T I 2 K
(NEFEIMTE) o

Pl .50 K Fp Ay A
1.2.2.3  #-F 8 L4505

Pl &L 00 5R TP 32, MO R AR & Y
TCTEA4E AR i th /NS R R AR L
() BB, FH 75% LA BE 2 min, ZE B 7K Mk
3TN . B ACPEAS 1R 30 Kifh 5] B
TAA PRI  HAA N9 em BEEFRILF T AT
BRERE TR TP T KR, K IR A OB IR
mHE] 12 h/d, G BEER BE 250 wmol/ (m?® - s) , ik 3
TE25°C N7, BRI 3 AR . FhF il
KU GER RN B2 1 mm S FRife, 225555 21 d,
FRIFEFIEH K EMM 5 H , R8sz 5 d
ANE R BT R R A5, R S d B 1 IRETA
UEUC, R P E IS e R B M T, BE H ST &
R REFR(GR) VR ZFH(GE) T K85
(GI) BAV-¥g k2 (6V) P

REFH GR(% ) = (IEH &R 150 i F
T x100; (2)
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RECN IEH R R T80 R %0 <1005 (3)

B R FREL GI = X (Gt/De) (Gt 55 ¢ H Wi

KEL, Dr AR B A E) (4)
S AERE GV = X (GixDi)/ Y Gi(Gi N
50 d BZFE DL IRED . (5)

1.3 #iEabiE
K H Excel 2010 % %4 45 F 47 ¥ 4b 3, SPSS
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20. 0 GEit o M AR EA T BN B D7 22 0 (Ome — S BEMACAR I 18] A1) 4 38 3 B0 HS 56 080/ )i 1 K A9
Way ANOVA) RAIRIE M, W4T 2t $5(P<0.05), %2

H B 2 5 e (LSD) R 2 4 4L KR T -
YE 2 [ #2255, Sigma Plot 14. 0 22, a0l
2 BR5HH £l
B =

BRGCR DT, ORI L0 IR RS, SRR e 7
NI R B S IR AR 4 YO I K B i R
{H, 4 U B R0 5 O 2. 87 % (2. 55% . - - .
2. 87% & 3 49% ° IZ] 1 Colﬁ;%?rf%(mes
22 REREMTREHE B HTRETE AR

Z% 1Y e =] e 2
BFTERIT, 56 1 GOSCH R 7 R SEde /b, i Fig. 1 Changes of shattering rate during

R (P <0.05) 555 2 WHAERN T 1K il )5 12
FANTHAL3 W (P <0.05) s SMF K LR K
K2 MTFESHEFTEZN

Tab.2 Analysis of morphological characteristics of seeds( Mean + Sd)

seed development

W B EL (USRS b i Fh 7= PRGN SEESIS i IS
Number of Seed length Seed width Seed thickness Lemma length Palea length Awn length
collections (mm) (mm) (mm) (mm) (mm) (mm)
(o8 8.12 £0.07* 1.60 +0. 03" 0.48 £0.02° 10.24 £0. 12 9.37 £0.09°* 1.90 0. 10°
G, 7.93 £0.05" 1.65 £0.02* 0.44 +0.01" 9.61 0. 12" 8.86 0. 06° 1.49 +0. 09"
G, 8.18 £0. 05" 1.71 £0. 02" 0.47 £0.01* 9.49 +0.07" 8.86 £0.06¢ 1.57 0. 08"
C, 8.25 +0.07° 1.70 £0. 02° 0.49 £0.01° 10.06 £0. 1* 9.06 +0. 06" 1.45 +0.07"

T FAT AR NG R R AR R R AR A [RS8 TR BB 22 57 8.3 (P < 0.05) . T[]
Note ; Different lowercase letters within the same row indicate significant differences among the same index and different collection times at the
0. 05 level ,the same as below

2.3 FEKRHEHTFESEWL 2.4 HFHBEMLE
PFGEAEH, 55 2 YORCE R AR T bt 5 51 T RS, B2 A B IR E 4 1 YOI AE
HAb 3 (P <0.05) s BERINTRIIGHERS, ot A2 fh OB T 8 2F 5 B % /N T45 3.4 Wl (P <
TR RIS R R, P62 0.05) T 545 2 YL 2 I A7 5 5 3 2 5% (P
= >0.05) 345 1 YOHCHERN 7% 2548 1 4 /N T 1Al 3
5 wof WP <0.05) s B BAECE BN, HL 4 YA )
BF ol RFUE (P <0.05) s B 7 01 42 0748 2 010 7 19 2
5 o0l * SR EEHTR/N 55 1 UOBE 3K T A 3
“E | (P<0.05), [3
- 2.5 WHESHESEREELE

0.15

Y T WA, R 5 A T
Collection tmes R (P <0.00) ;FhTK SHF 55 JE SR R

475 FORA R R R 7 5 B E 0. 05 (/K-F B o e > SN = N =2
eapy KA FEIEA (P <0.01) , 5o 35 IR A G
Note: The symbol * indicates that the seed weight of different (P <0. 05) ,ﬁ%iﬁzgjﬁl\ *?‘{;/(& Wﬁﬁ*&ﬁ%ﬂz
collection times is significantly different at the level of 0. 05 ;lrﬁa‘é( P <0.01 ) . ﬁ%ﬁ%ﬁl‘ﬁﬁ*&ﬁ%ﬁ*ﬁ;é
E2 REWEMEHFER LS e

. . . (P<0.01), 5NFFRKEZFEMIK(P <0.05) ;5

Fig. 2 Comparison of seed weight at L . .

PR S MR W35 IEAH G (P <0.01) , 3%3

different number of collections
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Tab.3 Correlation analysis of seed shattering rate and seed morphology
TR i b9 b7 )R LINESS SEESIS R
Shattering rate Seed length Seed width Seed thickness ~ Lemma length Palea length Awn length
i
Seed length 0. 141
¥ 58 .x
Seed width 0. 284 0.383
Ty )5 ‘s
Seed thickness -0.586 0.172 0. 037
Lo Z rl;l?ljzlgth -0. 604 0.489 " * 0.169** 0.123%*
P al'jjji{n‘gth -0.652 0.662" * 0.239"* 0.099 * 0.659"*
Awntltzglh 1.000" * 0.208" 0.031 0.058 0. 141 0.162
Fry L i 0.924 0. 103 -0.007 -0.077 -0.012 0. 149 —-0.047

Seed weight

VAL S K AR R A JC B E AR AR (P >
0.05) 5 A 2F 3 K 25 35 S B 415 B Im) A I 25 TEAH
K, 5 R R ZF R B R U (P < 0.01)
#*4

39 ik

TSRS MR T 5 PR A BHECR Y 7 R
PR, KITEAE T 24 d ) 3SR 75 R 2 15 42 (Ely-
mus sibiricus) S 26% , Y5 H8 5 ( Elymus dahuricus )
N 23% , 5 F4F (Bromus ciliatus) 5 14% , Pk

(Agropyron cristatum) A 7% , 5 7 VK 5L ( Agropyron
mongolicum) 2 6% , 7 1~ 58 #A I F SR i v 3¢
Sy 35% 28% \20% (10% 11% ; 8% " B
X BRAS [) Vg 4 T AP B 5T ( Elymus nutans ) #j-1
TEA: BSAIITE R AR IR B 27% ~44% 5 75 i i 25
BB (Poa pratensis var. anceps cv. Qinghai ) i 7
TEAEST 40 d PR AL S 42.3% 15 S5
Xt 15 4537 sy I 22 22 (Elymus sibiricus ) HEA TV
Rt F 5%, K B A AR TR R AE 17.54% ~
56.92% ; X fi. VT A2 o g o B ( Leymus chinen-
sis) IR RLFRAE 22. 8% ~79. 9% , itk 58 Jo
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Tab.4 Correlation analysis of seed

shattering rate and germination indicators

- P 2 of Wik I5%
bk gpk 0 BRI
. . Germin — Germin —
Shattering Germina . .
. ation ation
rate tion rate .
energy index
| R ~0.087
Germination rate
S X
S ~0.025 0.842" "
Germination energy
e s 1
0 S 0.730  0.453* 0.634*
Germination index
Average -0.170 -0.677* *-0.919* *~0.581 * *

germination rate

FERTERIRIE2.55% ~3.49% , I i (R T
HABARAFHRE

T 5 RANAAAE— AP0 i a5 4% 2R N
A ALTE [R] — BRAE Y N & A A2 Ak, TE TRl — st A%
o AR/ NG 22 AR AT R 2 i BER A 4 e
257 (PSR DR R A %), X A 7 AR BN &
B TARKME ™, BEFE & B, B 4 vk
BOHERS , P I8 SRR HE AR R 3 b L ol
58 RGN, SR R R I SE )
S B, P AR /) f A B 3 s A DG M o BT
KRB, TR PR 2 TE AR DG, K Y il
TR MRIRR EIBTE SRS BT A
PR RR S 5K OCR BV 7 R
SNSRI R, R A,
R B S 45k 52 0 5 9 B ] A5 ), 1) S
WFFE T, RSO (] (4 438 25 (i R b5~ 119 5
TN 5 51 36 H 25 20 BT 55 R W, SRR R Il AR
H:REJE 35 ( Brachiaria decumbens ) F)FP T 5 & ro 4
S

T~ b | DR /)N 2 S e T o FR R A
JE P O RN Y B RS AR, DR X R k2
S R B I A RS R
A PN ) B e AR R, b 1 e 2E AR AR
15 0 R e, — B A BRI AR B
N A S e 1 S I il B
) ST B B 1S O T Rb R d R T EL Y
WAk B m . WP R EETE RS 1 IR
BRI IRORARL, 2 2F 28 2 35 M i 4 T i 4R
FIF [F) 14 42 25 328 7 1 0, ~F- 349 D 2 R D Ok
B, A BT R B 590 Ho /R B 0 3

AR T 1 5 2 0 o — R 7 B T e
REFT R AR R 2R S AR RO S
T 2 P PR B i R R, A 2 )
S, BRI RS RV R IR TR ) e B
b5 A 2 — 2 AR PRk BB K P A S
OIS VLA B AR (R AN AT A
FHIRICFR B0 K 5 b 2 TB] R A5 1 2 A 2 T
Z IR 2 A OGS, oA A 22 [ 14 S A\ 3
TEASRIC AR o B e v s 18], 42 i 1 b1 A9
2R RZE S W AR K IR TR B R 2E
JE, My HAT BSR4 2R RETT o

4 %%

A1 BPAEJCTE AR A (PR AR LA A B Y]

BTG N AR A B I IR 3 3. 829% , v kit

Ao

4.2 A I V% I 1] B R RS, £ R e, T

1T SRS by S 4 B, b S L

AR, B FLAY P B R AL AR i
SRSEI T

4.3 Pyl 7 S TADE G, 2R AR R 2R B R

Teslos , PR, TR P RE R
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Seed Morphology and Germination Characteristics of

Bromus inermis at Different Seed Shattering Times
LIU Wenhao, JIN Guili, WU Xueer, GONG Ke, HAN Wanqiang

( Xinjiang Key Laboratory of Grassland Resources and Ecology/ College of Grassland and Environment Sci-
ences , Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: [ Objective] Seed morphology and germination characteristics of Bromus inermis at different
seed shattering times. [ Method ] In this project, the seeds of wild Bromus inermis populations in the middle
part of the northern slope of Tianshan Mountain were used as research materials. The length, width, thick-
ness, appendages (lemma length, palea length, awn length) , seed weight, germination rate, germination po-
tential , germination index and average germination rate of seeds with different natural falling time were studied
to explore the effects of different natural falling time on seed morphology and germination characteristics. [ Re-
sult] The seed shattering rate reached 2. 42% , 2.45% , 2.95% and 3. 82% respectively in the four collec-
tion times; with the lapse of abscission time, the seed morphological characteristics showed that the seed
length, width, thickness and seed weight increased, the lemma length and palea length decreased first and
then increased, and the awn length decreased, and the seeds with longer awn length were most likely to fall
off; with the lapse of abscission time, the seed with longer awn length was more likely to fall off, the germina-
tion rate, germination energy and germination index increased, but the germination velocity decreased; there
was a significant positive correlation between the seed shattering rate and awn length, and the correlation coef-
ficient was 1. 000. [ Conclusion] It can be seen that under the condition of natural abscission, the seed shat-
tering rate of wild B. inermis reaches the maximum of 3. 82% in the yellow withered stage. The delay of abscis-
sion time not only makes the seed volume larger, but also increases the weight of the seed, thus improving the
germination ability of the seed.
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