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A Study on the Priming Effect of Salt Solution on
the Hulless Barley Seeds

SU Yun, WANG lJianjun, XING Ye, KANG Zhiyu

(College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, China)

Abstract: [ Purpose | To determine the effect of salt solution on the seed priming. [ Method ] Six
of hulless barley lines were selected in this study. The seeds were soaked in salt solution which mass
concentration were 0 (CK), 0.025, 0.050, 0.075 and 0.100 g/mL in 1, 2, 3, 4, 5 and 6 h, respectively.
And then the germination characteristics of hulless barley seeds were determined and the priming ef-
fect of salt solution on the seeds of hulless barley was studied by using the standard germination test
after washed out the seeds. [ Result] The salt solution had obvious priming effect on the highland
barley seeds. With the increase of salt solution mass concentration and the soaking time, the germina-
tion characteristics of hulless barley seeds improved gradually at first, and then deteriorated
gradually. [ Conclusion ] Comprehensive analysis results show that the priming effect of 0.025 g/mL
salt solution soaking for 3 h was the best, the seeds of hulless barley germinated rapidly and neatly,
and grew into strong seedlings, which could be applied in the practice of hulless barley sowing and
could be the foundation of high yield planting on hulless barley. This method can be used to improve
the field emergence rate and uniformity and to ensure complete seedling emergence in hulless barley

seed sowing practice.

Keywords: hulless barley; salt solution; osmoregulation; seed priming; germination characteristics
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HER (Hordeum vulgare Linn. var. nudum Hook.
f) XFRER R, BARARIRE BmARSEKMEDY,
AUEFRMMAR 2EREA, SAFENAT
B, BEHFEE NSS4 B R, i
RAAEE A B R EFRME, fEEST
Py T FRE A —E BPER . I, R
BTN TS A i

Y T e R R AR B S, IRZAE
YRGS A, (B ERRADRIL 28 1 L
WA, R Y R A O A ) AR RS
TE VY FEOM 2 B 2 T8 PO 535 BRA 77 X, HAR
BARFMIKEZ, (MR ZA TR, H5Ekk
TKZS Ty 185 B P SRR R RN R S A L, 1 K
HRRRNFAIR2E o Sy TR RN R
REFFRE, RERNETHEA TR | AR AR R ) 1
TR HE B, Fh o R NRBEE T, 2
P00 TR R B Em B, AR e i i
VLN AR @) ST S (T s oS S 1602 ol &
HAMERE 5T, AR TR S Do RS e
Fh 5| K T RS S R 7 ik 30 R FH () 3% 5%
Hb, RS E R BIERRE I Pt S bTis
PEU, ABFGEIE 6 MERRM R, SRS B &
W B 1) B ER S VRS [ 5 A Rb B[], % 75 R D
T TG R AL B R 2R, W i . K3
P RFR . RKFHRBONTE 880 K2Rtk
i 1B L0 3 T R 5 | A %) e 1 B R VAR
FUREFR], P PR A A R AR ST R, R
HEH T4, R B SR

1 RS

1.1 AEElA Rk

Tz A R EFRNES 15,
2015-129., 2015-130., 2015-132, 2015-137 F12015-
138 3 6 NE R RIHFITHIS .
1.2 51k

KT RRARD . B AR BT R B AN G | A
B 3 R 2L, e, &b
Wb 100 k7, BT 25 mL AEZERE T, 250
A 0 @G5 7K, CK). 0.025. 0.050, 0.075 Fll
0.100 g/mL EEhA W 10 mL, fNZERE, KR
WREEALFRTE 15 C FArliRif 1. 2. 3. 4. 5H
6 hilff751 %k, BHE 3 W, sl L4HE, HiEK

Wb T ) B SR T A
1.3 RHERE

B g kR THRE 224 m RN
TR ARG & 2 G il AT bR e R 2R, D
FhF & ZERRIE" . N EZZE R 2 KPR,
RGO R F MM, &85t 7d.
DR SR 4K . IRZER AR PR E—2F RN
PRuE RN W Rl 702 5 & 2, BI85 7 RE IS
SRR S B K SRE AR PR SR T A SR
REFER . RFER . RFIRECNTE a8, 1A
AR

KR (GP)=(R A 4 RIEH K 2FRF
BUAEAFDF 50 % 100%;

KZEF (GR)= (K ZFIRIH 7 RIEH & ZFFp
FHUAFF 0 x100%;

KRB (GD)=X(G/D,);

% 1388 (GVD)=GIxS;
K, G NBREFMTE D, XN & 2B}
6] 5 S N4 & AR I 4 I 4 KR
1.4 HIESGH 500

K JH Excel 2016 F11 SPSS 17.0 4351 %+ 3 FRAY
Wi BHH RIFR . RIFFREOCNTE )8 5t
T2 IC T Z ML & A (Duncan’s ) 5047

2 HBRESH

2.1 HERMT R FRHER 7 2 900

B 1Al &R BTk BEEE] . 5] A&t
2 E, DARSh RS ER BN, £
P ORIER R FREEORNE 118 B A W B 1
S, ULPHAHIFGR BT A B, U B
FERG R AR, W TSt .
2.2 L ERIEVRON AN R BR R PR R
Al

FH 3% 2 I TR BT R B I SRR AN
[F] it R RIS R BCRA AW . HE 15
F1 2015-132 A9 J7 8 Bob b 2 = T Al R
H 2015-132 MR ZFFH . RFFMEZFIRBIIN W
FE T HAbM £ (P<0.01); 2015-137 B KA
FE T HALS R (P<0.01); 2015-129 K. &
R R IFRME TR B TR AR, W
T HALF R &R, B s R TH | L s
RGO



368 R R %35 4%
R1 ERMFEAFHERE FESH
Tab. 1 The F value of analysis of variance of the germination characteristics of hulless barley
i H item ﬁft/cm ?i%%/% . ﬁ%i/% ﬁ%}ﬁiﬂ ‘Jﬁ}J{E%Z
seedling length  germination potential germination rate  germination index vigor index
fih 2 [A] among the lines 849.55™ 83.57" 83.12" 219.37" 453.40”
J5 ¥k 7] among the mass concentrations 115596 87.29” 66.71" 81.63" 750.58"
5| &%} 8] 5] among the priming time 41.26™ 2478 24.69™ 26.827 39.52°
i R xR IR lines x mass concentrations 0.06 0.23 1.27 0.28 1.47
b Zx 5] K [] lines x priming time 12.73" 9.76" 10.62" 10.39” 6.48"
VR B < B RN A
ﬁl\ai{ifngce;tlriiﬁo_{lls J>< priming time 0.01 147 1.22 0.88 0.67
i R LR 5| R 0.02 0.21 0.41 0.20 0.15

lines X mass concentrations X priming time

TE: RS RIFR IR 0.05 F10.01 EKF

Note: “™ and “* show the significant difference at 0.05 and 0.01 levels, respectively.

*2 RERBNTEERERMTLIFHENZM

Tab. 2 Effects of salt solution on the seed germination characteristics of different hulless barley varieties (lines)

i & HK/em REFHI% REFEI% R EPAECE: ¢

lines seedling length germination potential germination rate germination index vigor index
JE7 1 5 Dianging No.1 13.83 bB 86.38 cC 90.44 bB 66.55 bB 927.04 aA
2015-129 9.75eE 79.69 {fE 83.73 ¢E 58.12dD 571.99 eE
2015-130 9.64 eE 84.22 dD 88.24 cC 63.70 cC 618.79 dD
2015-132 11.87dD 93.42 aA 96.29 aA 74.64 aA 892.42 bB
2015-137 14.37 aA 82.73 eD 86.31 dD 57.74 dD 834.55cC
2015-138 12.57 cC 88.69 bB 91.67 bB 67.06 bB 847.00 cC

i F—FIANE KNG 7853 IR IRTE 0.01 F1 0.05 KF L ES B TH.

Note: The different capital and lowercase letters in the same column indicate a significant difference on 0.01 and 0.05 levels, respectively; the same as below.

2.3 £ Eh VA TR R UK B X T BB R SRR
Al

M2 3 AT SR 0.025 g/mL SERIRWE 1 &
M RRF -, HEHK . R KR KR
BORNE J7 48 BUCER A 25 5 T HAB AL HE (P<0.01),
1M 0.050. 0.075 1 0.100 g/mL £ % i Ab B 1)
RPN 25 TR bR bl A 2 BRI T R B A R
AR FRE. 0.050 g/mL B 51 & AT, H
REIEREGX MR EZESR, HERFEHME IR
R TX IR, AR ANE SO LT
W& 0.075 1 0.100 g/mL & IE W 5| & 175 B FH
T, HFTH R ZFRA AR B I X R (P<0.01),

AU, 0.025 g/mL BB RO B BF T 1 51 &
BRI
2.4 EERAERE RIS R E R R R R R
R4 A HEHRERTI R ERMF 3 h
BF, 16 1 B 3 T A AR EE (P<0.01); 5l
& 3 h WK T AR EE (P<0.05); 5% 3h
M & ZFIREBR S5 K 2h R ER AR E,
PR I R ZEHR B0 i 2 = T b3 51 3 h
MR ZFHRMAZFR BRG] L 12 h RCRE
AR EZES, B EESTHALH (P<0.05).
AP AT, eSS & 3 h nl B 5 & i R
Pl 10 & 2R

73 FRREMARFEKE (o) SERMT L FHIERIRNE

Tab. 3 Effect of salt solution of different mass concentrations (p) on the seed germination of hulless barley

. Hit/cm BEFESHI% KEFF1% KEAFARE CPAEGE
plgmL ) seedling length germination potential germination rate germination index vigor index
0 13.48 bB 87.15cB 90.20 bB 65.36 cB 881.81 bB
0.025 13.98 aA 90.81 aA 94.81 aA 68.87 aA 963.43 aA
0.050 12.78 cC 88.74 bB 89.91 bB 66.65 bB 852.72 cC
0.075 10.98 dD 82.78 dC 86.65 cC 62.36 dC 685.24 dD
0.100 8.78 ¢E 79.80 eD 85.67 cC 59.94 eD 526.63 eE
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*4 RERRSIAFENERMF LIRS0

Tab. 4 Effect of salt solution of priming time on the seed germination of hulless barley

51 KA /h HiK/em REHY% REFE % REFIREL IEEPAEGE: ¢

priming time seedling length germination potential germination rate germination index vigor index
1 11.87 cB 87.89 abA 91.62 aA 63.99 bB 761.35 cC
2 11.89 cB 87.36 abA 90.58 abAB 67.23 aA 802.03 bB
3 12.60 aA 88.36 aA 91.80 aA 66.66 aA 850.62 aA
4 11.95cB 86.38 bA 89.49 bB 61.00 cC 736.32 dC
5 12.38 bA 82.60 cB 85.91dC 64.47 bB 800.70 bB
6 11.34dC 82.56 cB 87.29 cC 64.46 bB 740.79 dC

3 g

P51 K PTASCER 15 77, ATk
BN O BN DU AR A 8 3 1 5 T
iR Uy U VR R €Y L Y B
KRB, RUEHE T4 ARG ITENRCR
R 2ZSY, MrolkfE, BTRIKT —%
WK, FhFIRE S TR, FFaribil, dss
B I R A AR AR R AR ) B
SR — B MMERER, I, il R G
MrEAT 5| R EAR PR B, 3R AT R0 i o
IMEREEARSE I, C AR5 KBRS Y
A,

AR R E SRR & A1 7
Ik, MR KEFER KR RAFRRERE
FIHEESE R R BB R, 2R il A
THF5IEfE—ERE D m & REYN R
RN R, Py a 7, HEdh
RO E R F 5 R ACFRS , ASTR] i 26 W5
e R G | R S [) P e o AN AR, 156 B R ]
FHE—ENZES, REGREER: HTF51RM
BRI EIRE AT &, 51 R WA
Ko B, sHERRERETII RN, s
(5 | T RN | & B ik B SR U S, ASBiFSEid
A N, KR 0.025 g/mL B EHIE BT
BT 3 h B9 LR B I, SR
JEEEn Tl A w7 N /S R VT
ANHENZ, RSN 3 h i rab 3, 2
IR AR R T BB Y RAEFI 2 LI AT, ANH
o

A5 R F & Eh RO 7 BR AP P AT 5 1 &
R B ARER, WIRECE A, ki
DT, BETHEAE, EAT KRR, Ak,

VG BRI 2 T e PN 453 X AR A 77 BRAE K AT L
ZWK, (HAETRRIGHERI, X s KR Z Ak
TRZ, AR RHIE & 76 BRE
TR T R R BT AET, AR R AR
VARSI, PR AN A, 4R Mk
R, A, TR S T R AR A
F, MIEHHE R R R R
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