HRVEW M 2026,46(9):1252—1258
Journal of Triticeae Crops doi: 10.7606/j.issn.1009-1041.2026.09.13

%9 £ L U B ] - 2026-09-08
% 28 W Bt ik < https: //link. enki. net/urlid/61. 1359. s. 20260908, 1031. 002

AR AR 5 | I TR R TP aa B
R ZERh1-Wi 5 M 4h i 24 1< 1) 5 i)

O, REE . E R

AT R 2 R 2 Bt/ 7 i A 77 S U AT 2 WM A 25 4 b o 2 S92 6 8 6 A T - 832003)

i EARTMRZENMAGMTION N AL E ST FPHETREFTHL G ERG YR, W 5HH
AR 5K EAA AR ERAHE S S AMM,RR 229 R T =8-6000 B F F e,k F 3 A3
KRR (12,24.36 h) A= 5 ANHE(0,250,500,750,1 000 mg « LD B SRR LR TR AR FLF £ L
FHEAFRBEENRMEAZDERK FR AT FHET RTEFTERAL AR FHKF 134
AR £, SREAVFIANE RERZF I RIS R/AFHA ZF(P<<0.05)RMEF(P<<0.0D#
. BRI LA, KGR AT R ERII AT AL A A KA, £ 12 h 5] LA T, 750 mg -
L 'nTiO, A AR ZE . HFAFE A S L AT HA AT IRBARKINALESHNRE L. 04T 5 4.
A44.7T ANT 55 .69. 4% A 145. 8% 4h B Ak KA F K 5 R 3 A0 72.5% F2 5. 2% ;42 24 h 3] X 8+ 1] T .500 mg *
L ' nTiO, £ BEIRLZH ATFEAFE LFR AFREUPEDNBHBKNAZALEZ>ANRA 187 AT 5 5.
10.7 A8 25,28, 9% A= 102. 9%, 4h G A8 T Ao Al K 5 R 3 A 40.5% A= 7. 0%, H 51 KB EEK £ 36 h X
WIS E 1000 mg e L B ,nTiO, A FHA S G AERENBIPHIERN  HFLAFERSGRZ LK
ARHFRTARIN AL, XHLAETH RS REN nTiO, 5| A TAKREFFMATRXENFHLAAH G
A, E ¥ 750 mg « L7 nTiO, 51 £ 12 h #2500 mg * L™ 'nTiO, 51 & 24 h e KX &4 FROREME, AL 2
500 mg * L 'nTiO, 51 & 24 h ey 2 & R H 46,

KEW R B T F it s K & (Hordeum vulgare L.) ;50T 51 & 5 51 B0 18] 5 5] K %k &

hE 4 ES.S512.3;8311 XEkARIZED : A XEHS:1009-1041(2026)09-1252-07

Effects of Nano-Titanium Dioxide Priming Time and Concentration on the

Germination of Barley Seeds and the Growth of Barley Seedlings under Drought Stress

Ye Xiang, Song Ruijiao, Qi Juncang
(College of Agriculture, Shihezi University / Key Laboratory of Oasis Ecology and Agriculture of Xinjiang Production and

Construction Corps, Shihezi, Xinjiang 832003, China)

Abstract ; This study aimed to investigate the effects of nano-titanium dioxide(nTi0O,) priming on seed
germination and seedling growth of barley under drought stress, and to determine the optimal combi-
nation of priming time and concentration. Using a barley cultivar Ganpi 8 as material, drought stress
was simulated with 22% polyethylene glycol-6000. Three priming times(12, 24, and 36 h) and five
nTiO, concentrations(0, 250, 500, 750, and 1 000 mg * L.™!) were set, and the diifferences in 13 in-
dices including germination rate, germination potential, germination index, vigor index, root length,
shoot length, root fresh weight, shoot fresh weight, root dry weight, shoot dry weight, root-shoot
ratio, root number, and coleoptile length among different treatments were compared and analyzed.

Two-way ANOVA showed that priming time, concentration, and their interaction had significant
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effects on most indices(P<C0. 05 or P<C0. 01), with significant interaction effects between time and
concentration. Compared with the unprimed control(CK), hydro-priming(HP) significantly improved

' nTiO, treatment

some germination and growth indices. Under 12 h priming time, 750 mg « L~
showed the best effect, with germination rate, germination potential, germination index, and vigor
index significantly increased by 8. 0 percentage points, 44. 7 percentage points, 69.4%, and 145. 8%,
respectively, compared with hydro-priming. and root length and shoot length increased by 72.5% and

' nTiO, treatment performed best, with

5.2%, respectively. Under 24 h priming time, 500 mg * L~
the above germination indices significantly increased by 18. 7 percentage points, 10. 7 percentage
points, 28.9%, and 102. 9%, respectively, and root fresh weight and root length increased by 40.5%
and 7. 0%, respectively. When priming time was extended to 36 h or concentration increased to 1 000
mg * L', nTiO, showed inhibitory effects, with germination rate and root growth indices significant-
ly lower than those of hydro-priming. This indicates that appropriate time and concentration of nTiO,
priming can effectively promote barley seed germination and seedling growth under drought stress,
where 12 h priming with 750 mg « L' nTiO, and 24 h priming with 500 mg « L' nTiO, showed bet-
ter effects under the experimental conditions, especially the comprehensive effect of 24 h priming with
500 mg * L™' nTiO, showing the best overall performance.

Keywords: Nano-titanium dioxide; Drought stress; Barley; Seed primming; Priming time; Priming

concentration
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Different lowercase letters above the columns indicate signifi-

cant differences among the treatments(P <20, 05).
1 AEREBZZE-6000 TAEZMFHEFER
Fig. 1 Barley seed germination rate under
different PEG-6000 concentrations

R 1 nTio, 5| &MERERBEEMNKEMFHEHN
2 (F &)

Table 1 Effects of priming time, concentration and their
interaction on seed germination indices of barley( F value)
EiER2D fisf [] Wz HAE
Index Time Concentration Interaction
o LE R 103.52* % 11.93* " 10,04
ermination rate
Germination potential 165.55 867.69 12.72
I 1 e K
{Hjj}.”ﬂ 43.27" 11.41° 7 6.07" "
Vigor index
\ e
LRk 151.98" " 17.92 " 14. 46"~

Germination index

* » ;P<70.01,
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Different letters above the columns indicate significant differences among different priming concentrations at the same priming time at

0. 05 level. The same in figure 3.

LA RE 0 TiO, 51K X KA Rl 11 A A —
SE B2 BERICR: | AELA7 7 B[] 60 9 2 B A 2500 e

& 2

Fig. 2 Difference of seed germination of barley under different nTiO, treatments
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3| & B} A Priming time/h

AR nTiO, S| RN BT AREMFHEINESR

N REZ DRI A K E bR A 3 s
(P<C0.05 8¢ P<C0.01) (£ 2), H,mfa] 5k
JE B FAE RN 7E ZF K R AR B MR e T AR T
BT HES SR LRI EE(P<<0.05, 5 CK
FHEG, HP Zb B AT i 48 AR T8 28 TH R K
MZER ST bR Yo T 2 iE T K5 & 7E — 2

JE I REAE B0 4 i AR ROIRBL (8T 3)

F2 nTiO, HEREREENKREZHHEERKERNZIE(F H)

Table 2 Effects of priming time, nTiO, concentration and their interaction on seedling growth indices of barley(F value)

I=A
W

faHr Index I5f[A] Time W Concentration HAE Interaction

i Root fresh weight 156.312* 25.135" " 16. 818"

ZEfE L Shoot fresh weight 2.565 3.813% % 1. 698
ZE T Shoot dry weight 216. 432" 6.163" 4,222
K+ Root dry weight 6.124" " 10. 298" 4,721%
LK Coleoptile length 2.982 6.396" 2.856"
M %L Root number 27.677* 2.122 4,949**
#K Root length 33,474 8. 448 4,702

#5e L Root-shoot ratio 16. 903" * 0.576 1. 035
#£ K Shoot length 31.458* 4,784* 4.660" "

* ;P<C0.05; * »x .P<C0.01.
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Fig. 3 Difference of growth of barley seedlings under different nTiO, treatments
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