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(Indole-3-acetic acid , IAA) \ F5|g-3- 2 R H lH (Methyl
indole-3-acetate, ME— IAA) . £ K &£ # H (trans-Ze-
atin riboside, tZR) Ji #% W2 ( Abscisic acid, ABA) 7R %
% (Gibberellin, GA;) . 7€ #i fig (Jasmonic acid, JA) . —
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HEI 40 °Cy #EFE &L 2 pl .

(2) Jot 1% % 14 - M Wi 55 25 U (Electrospray Ioniza-
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2.1 ENEEMFHEAIRTIRNFEIAANTK

TR R R AL E E T, R TAA B R R
45.92 ng/g, B FOK W K5, NIRTAA FE 2 B ET
B # (P<<0.05) , Stage 1 N IE TAA & & 208 T [ 2
15.29 ng/g, NI TAA & 2 TR 3 Stage 1T %
MR A W R T IR ) AR B 22 (T 1-A) .
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Table 1 Linear equation and upper and lower limits of quantification for the standards

Ei=E 7 LAETT LEBE 31 EH TR/ (ngmL ") EH LR/ (ngmL ")
ABA y=0.103 482x—0. 003 10 0.998 2 0.1 500.0
IAA y=0.012 58x+2.061 93¢* 0.996 1 0.2 500. 0
ME—IAA y=0.029 19x+1.791 29¢* 0.997 3 0.2 500. 0
ZR y=0.251 69x—0.001 87 0.998 8 0.1 500. 0
GA, y=0.059 372+0. 007 77 0.999 2 1.0 500. 0
JA y=0.123 91x+0. 002 84 0.997 5 0.2 500.0
H2JA y=0.131 31x+0. 021 98 0.9977 0.5 500.0
JA—ILE y=0.369 61x+0.004 01 0.998 4 0.1 500.0
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Fig. 1 Contents in alfalfa seeds at different germination stages of endogenous IAA and ME-IAA
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Fig.2 Endogenous IAA / ME-TAA ratio in alfalfa seeds at

different germination stages
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Fig. 3 Endogenous ZR content of alfalfa seeds at different
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FUAR T 5 00 5046 B 4 B 7 b, IR ABA & &
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Fig.4 Endogenous ABA content of alfalfa seeds at different

stages of germination
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BF(P<C0.05) , Bl & 1 #E4T , IR GA, & = R
S THIE W HETE 9 R B, Stage 1 IR GA, & i ZURI T 5
(20.01 ng/g) , ZJ5 HF tH BEAK , ¥ & J5 W] (Stage 3—
Stage 4) W IR GA, 7tk 4 30 /N R B T v, (H R R 800
2K S) .
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Fig.5 Endogenous GA; content of alfalfa seeds at different

stages of germination
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H2JA & it 2T G B %, Stage 1 W H2JA &
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Fig. 6 Endogenous GA,; content of alfalfa seeds at different stages of germination
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AR R R S — B A T &R L
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3 % 5% (P>0.05) , Stage 2~Stage 3 GA;/ABA Lt A5 o WA S (1 75 A 3 5 1 b T o O K AR B L R
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Fig.7 TAA/ABA,GA,/ABA,and ZR/ABA ratio in alfalfa seeds with germination stages
I ZE MY BB N TAA/ABA (GAL/ABA HAH A5 I Y %0l ZR/ABA HAK

3 itig

LA B AE R R AR R A B 25 A U ] Rl
TR IR 55 7 A I AR DURER S — SOk IR 5, T
Z R IR T 104

ABA Sy fie BEFh 7R B A0 R w7k 2R R i
G A fiff B 1 PRI e BE 7 7 2 R, X PR
R A B A2 W S ORI S i AR 2 AR RS AR

B R T Z IO 8 R B E TR T R A RE

T AR E R R S R R GAL

WK P 30 4 B, X R AR AR S G A BR W?ﬁiﬂﬁﬁ
S LA B 5 B UE B N TR G AL T R0HT B AR T AR R
e 7 & AR AWK A S S L GAL
HIF G T B, T RE S K o GALTE AR Fl 5 i A i 72 vh
PRI HE B BT B, U6 W] G AL TEFh 8 & o F2 0F A& — 4
BOE R o B X 5B SCE A N TR RO
(Anemone rivularis var. floreminore) ¥ ¥ Wi K& W 55 45
BB, FE R A AE B9 A6 2L (Arachis hypogaea)



A3k B4

wWOE 5 BB 2023 4F 77

T ¥ W KB, T GAGFT R 1 PRI T B ABA AR
Jl LA B R R R R R X AP
SEAE T E T ABA B iR B & B B AR Ak kA
/R

IAARFEMARKERZ — YA IAA
Me—TAA 1| W&-3-T Fig (Indole-3-butyric acid , IBA )
H A A ) 2 18] EAR A A R AR KRR R S
Me—IAA & i TAA & W 35 B il IAMTL Fig 4k ifi
B, TAA DA TR M 7 Ak SR AR A 1, T DA a2 JHC 7 40 i i
Z 8] {3z i, B L IR 17 (MES17) K f# Me—1AA
BB B TAA L & AR s v . AR B g b
P61 Bh T 70 8 o T P TAA 5 5 76 B 1 0 K 1 39
3 W 2 ) 3 IR R R X R AR A B i A
SR BF 5T L A (Idesia polycarpa) Bl 8 & i 72 o
TAA B F B A8 A — B0, X B AR 78 7K RS SRl it fin A1 5
TAA I A 58 R AR HC 28 32, i [] i i JH) ABA R TAA
W) 2% 68 2 0k A F i &, R ABA AT REGE o A KR ER
BB AT &2 ABA Fl TAA (1 & H B2
6] — T B B, L WD D - IR B AE 2212 % B . Me—TAA
G L HE TAA/Me— TAA 4 FL(E 5 F R 3,
T 0 AT RE R P A R A AR A — /N A TAA B
BT AE o Me—TAA SR 4t F5 A= K 286 B AR, I
TAA & AL, Me—TAA & it B Fh . ZR & & 26 Fh 7
& o B R S T S AR Y A Ui ZR W]
DA BE M5 i K 2E A B 3l . = B E R (Paris poly-
phylla var. yunnanensis) F ¥ 8 & o #2 s A7 2 LY
IR

JA R FATT A= W 5k T 46 2o 4 Ak il AR 1) — Tl TR
1 (Adenosine triphosphate, ATP) 45 & & %% iz /& fil B
AL o R R A R B &, Dave B 5E & B JA A=
Yy G it A v Y G S8 AR TR K OPDA 5 ABA 7E 4
il A 85 5 i E A PR AR A oA W 5 2 B i
Jiti 0K e B 4 AR JA TT DA HE AR R T AR
WFFE T JA R JA—ILE & &t b 4 0 & E 47 006 TR
{H H2JA & f 7E Stage 1~Stage 3 B Be e b 71, 5
H2JA B GA,—#E, 5 ABA 215 HU/E M, B8R ik
9 H2TA 7] LA HE 28 46 5 45 (9 Fh 1l % .

fife B T IR BR 1O R 9 L 515 S OF 4R R RN TIRIR
{18 W17 2 400 1 00 A7 A — 5 S PR U3 A i i AR G

- B

B

S
NG
H

S A B LA O 6 F A I Y R PRI R R
SALE G M UKk 2= E 30 )E M GA/ABA #YAZ LA
BT I E . ABA EW IR T A SR g
PRHR AR, GALRE WS 8 2 K5 5T ABA {9 410 1 £ F i Bk
P ORI I A 1 R 7 & 0. Lin ™ HEB 1A K K g
i 3 1 75 5 4 4 2w [ - (Auxin response factor,
ARF) 775 () ABI4 % 1 (ABAinsensitive 3, ABI3) [
15 PR A2 i ABA 1915 5 38 % DL 8 42 90U I (Arabi-
dopsis thaliana) PRI o AWF5E H TAA T HES
T2 ABA & & 09 T s A S R s
IAA % & i Stage 1~Stage 2 By B i 3 TR b5 B T
TAA B8 76— W7KOF B0 ABA & i 46 R R, B
IAA/ABA & Rl TRy s . Fhvf kil #2h
40 4 24 ZE %3 13 T I ABIS 2 11 (ABAinsensitive
5,ABIS) [ 56 B 23k, TH bR ABA X GAL 19 30 il 7 H
M GA, BE % 42 3E 400 R T Fh 7 19 0 & . A0S
LT ABA BB 45 ZR/ABA o Fifi 8 % i3 2
BT R REAR R . AR T NEMER
14 ) 25 T 4 VR 45 b UK IR 5 kL AR A R
# & it FE P, ABA R GA, B2 5 00 15 B 1 ORI A1
B EENBFEE AENIEA SRR EEN,
& i IR — R E GAL & BT o ABA &
TR, e E Bk T GAL/ABA HAE A B %, HoAts
W R, W IAA ME—IAA JA JA—ILE H2JA #i
ZRFEBA ok AR v R R B AR

4 28

0 8 R S ol W R oo AR R A ) L R B
B E TR0 R HEAT , NIR ABA L TAA JA K
JA—ILE & PR T, GAL & B AE Bl 7 Wik i Je i
hiE TS ME—TAA & & 2 3 e TS BT, %
RFB N T Ea e ZR F H2JA £ B — 8, 78 Fh 1 8
Kt B R B AT R A ORAE R T
] & o B oh & ¥ EEAEH L IAA/ABA HETE R
i & ERE R B BT GAL/ABA 2B T —
W — TF7 A8 Ak a3 T ZR/ABA FE AR W 36 3R i 5 T
i BEAR I R A 2R A AR AT N IR R R e R
7 G FR , SAE B TE A W B v el W A W 3 LA
K 2l J5 0k 58 A B A Tl 0 DG BRI
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Dynamics of endogenous hormones during seed
germination in alfalfa

LI Hao-tian', SUT Xiao-qing"", YANG Jing',SHI Guo-qing ', WANG Yu-xiang',
LI Xue-feng *

(1. College of Grassland Science ,Xinjiang Agricultural University ,Xinjiang Key Laboratory of Grassland
Resources and Ecology,Key Laboratory of Grassland Resources and Ecology of Western Arid Region,
Ministry of Education, Urumqi 830052, China; 2. Xinjiang Uygur Autonomous Region Real Estate
Registration Center, Urumgi 830000, China)

Abstract: [ Objective] Endogenous plant hormones play an extremely important role in regulating the dormancy
and germination of seeds. [Method] In this study, we determined the changes of growth hormones (IAA, ME—
IAA),abscisic acid (ABA) , gibberellin (GA;) , zeatin nucleoside (ZR) and jasmonic acid (JA,JA—ILE and H2JA)
contents in alfalfa seeds during different germination periods by high performance liquid chromatography tandem mass
spectrometry (HPLC—MS/MS). [Result] The results showed that the contents of ABA,IAA and JA were main-
tained at a higher level during the germination of alfalfa seeds, while the contents of GA;, ZR,JA—ILE and H2JA
were lower throughout. Among the hormones, ABA, IAA, JA and JA—ILE contents showed a decreasing trend;
GA; content rose sharply from the dry seeds into the process of uptake, started to decline after the beginning of germi-
nation, and a small increase at the late germination stage. The ME—IAA content showed a trend of rising, then fall-
ing, then rising again, and were higher at the beginning and late germination of seeds. The ZR and H2JA showed the
same trend, both showed an increase and then a decrease, specifically when the seeds sucked up into germination, and
began to decrease after the start of germination. IAA/ABA ratio showed an increasing trend with the process of seed
germination. GA;/ABA ratio showed a trend of rising-decreasing-rising and reached the maximum value at the late

stage of seed germination. The ZR/ABA ratio showed firstly an increasing trend and then decreasing trend, and
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reached the maximum value when the seeds entered the middle stage of germination. [ Conclusion] In conclusion, al-
though ABA and GA; are the main endogenous hormones involved in regulating seed dormancy and germination,
they do not always play a decisive role, and other endogenous hormones, such as IAA, ME—IAA,JA,JA—ILE,
H2JA and ZR,also play an important role in the germination process.

Key words: alfalfa;endogenous hormones;seed germination; UPLC—MS/MS
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Evaluation of germination characteristics and salt
tolerance of 25 forage triticale seeds under NaCl
stress

LI Xue-ying, GAO Zhi-hao,[LAN Jian,HU Hai-ying"
(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: [ Objective] The aim of the study is to investigate the salt tolerance of different forage triticale germ-
plasm. [Method] The germination potential, germination rate, germination index, shoot length, root length and vigor
index of 25 forage triticale materials under 150 mmol/L. NaCl stress were compared and analyzed. [ Result] The ex-
periments showed that the germination rate, germination potential, germination index, shoot length, root length and
vigor index of 25 materials were significantly lower (P<Z0.01) at 150 mmol/I. NaCl concentration compared with
the control (CK) ,and the difference between materials was highly significant (P<C0. 01). The 25 materials could be
divided into three types after comprehensive evaluation by the membership function method and systematic clustering
method. The first type had three germplasm materials (Ji Forage No. 1, Shi Da No. 1 and Jian-18) , which belonged
to high salt tolerance type. The second type was made up of 17 germplasm materials (X—515, X—509, X522,
TWXB—6,X—143, TWXB—3, Jian—46, TWXB—11, X—520, XJ—triticale, TWXB—4, X—516, TWXB—2,
HN— triticale, TWXB—8, Jian—47, and JIN Forage No. 1), which were moderately salt—tolerant. The third type
consisted of five germplasm materials (TWXB—1, TWXB—7, TWXB—5, TWXB—9, and TWXB—10) , which
were salt—sensitive. [ Conclusion] This study could provide a basis for the selection and utilization of new salt—
tolerant forage triticale varieties.

Key words: forage triticale ; germination characteristics ; salt resistance ; comprehensive evaluation



