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Assessment of Methods Used in Testing Preharvest Sprouting Resistance
in Hulless Barley*
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Abstract Due to the great decrease in quantity and quality of grain caused by preharvest sprouting (PHS), breeding of
the cultivars with high PHS resistance has became an urgent task. There are abundance hulless barley resources in China.
However, few investigations have been made so far on their PHS resistance. In order to lay a foundation for breeding of
resistance to PHS, evaluation index systems are needed. In this study, we evaluated the differences in sprouting index (SI),
sprouting rate (SR), germination index (GI) and a-amylase activity (AA) of 34 accessions of hulless barley obtained from
the Qinghai-Tibetan Plateau, which were cultivated in Maerkang and Chengdu, China, respectively. These PHS sprouting
parameters were significantly affected by accessionxlocation, and they had correlation among each others. GI was the most
reliable parameter because of its low CV value, good repeatability and simple operation. SI could assist in differentiation of
the accessions of similar dormancy or overall evaluation of the resistance. AA was bad in repeatability and more difficult
to be tested, and it, therefore, not appropriate for breeding, evaluating and screening PHS resistant materials. Besides, since
PHS resistance of hulless barley was greatly influenced by its growth environment, its influence factors and variations under
different cultivation conditions should be specially considered. Fig 1, Tab 4, Ref 24
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Table 1 The tested accessions of hulless barley

FhEL B e FFRIIS ) o TFLE (nlg)
Accession Row Awn type Grain color Plant height undre@ grain
weight
Hh 5 Fl Landrace
z45 5K Six-rowed 1" Straight M Black 117.8 3.42
746 K Six-rowed B Straight ' Black 107.8 2.29
7388 % Six-rowed T Straight M Black 110.0 3.40
794 SNHE Six-rowed ZJ1* Curved # Yellow 80.0 4.43
7102 7 Six-rowed A1 Curved # Yellow 116.0 4.12
7107 % Six-rowed HTE Straight 2 Black 144.0 375
7840 N Six-rowed E1* Straight Black 65.0 276
7841 7N Six-rowed HT" Straight 2 Black 88.5 3.37
7847 SNKE Six-rowed HETS Straight 72 Black 81.5 3.66
7848 7% Six-rowed BT Straight i Yellow 100.5 3.46
7851 B Six-rowed F1* Straight Black 115.8 3.37
AP Cultivar
Z641 S5 Six-rowed HT° Straight # Yellow 81.5 3.50
7681 AN Six-rowed 1 Straight # Yellow 89.0 2.77
7691 % Six-rowed HT" Straight  Yellow - 3.37
7768 75 % Six-rowed H" Straight ¥ Yellow 89.5 2.41
7771 N Six-rowed HT" Straight # Yellow 90.5 3.03
7774 % Six-rowed BT Straight # Yellow 113.8 4.16
7775 7% Six-rowed BT Straight ¥ Yellow 91.8 3.25
7778 ANHE Six-rowed T Straight # Yellow 103.5 4.03
7781 % Six-rowed BT Straight ¥ Yellow 98.5 2.76
7784 7% Six-rowed B Straight ¥ Yellow 111.3 2.33
7786 —F Two-rowed ET Straight # Yellow 86.8 4.50
7791 % Six-rowed ET° Straight B Yellow 107.8 3.22
Z800 7% Six-rowed H" Straight # Yellow 99.3 3.82
7802 SN Six-rowed H " Straight # Yellow 104.8 3.08
7806 75K Six-rowed HTE Straight # Yellow 84.0 3.92
7807 75H Six-rowed BT Straight ¥ Yellow 108.8 2.56
7810 N Six-rowed HT" Straight # Yellow 94.8 4.09
7813 7K Six-rowed HTS Straight % Yellow 69.5 2.00
7828 A Six-rowed BT Straight # Yellow 89.8 2.92
7833 SN Six-rowed T Straight # Yellow 77.5 3.72
7834 % Six-rowed HT Straight ¥ Yellow 74.8 3.80
7835 B Six-rowed BT Straight 1 Yellow 73.0 3.31
7843 —} Two-rowed B Straight ¥ Yellow — 2.88
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Table 2 Mean sprouting parameters of the tested accessions in
two cultivated sites

e MORGHREL MRAR  FPRR SR a-teR RS

Accession SI SR GI AA
745 4.81 0.52 0.68" 0.99™
746 1.99 0.12 0.53 0.72"
788 373 0.41" 0.54™ 0.72"
794 473 0.45™ 0.78" 1.10™"
7102 2.94 0.27 0.30 0.93"
7107 1.34 0.06 0.25 0.54"
7641 1.88 0.14 0.61 0.51°
7681 5.28" 0.56™ 0.64™ 1.23™
7691 3.56" 0.39" 0.62" 0.70™
7768 8.37" 0.89 0.90 1.56™
7771 4.05 0.37 0.82 1.78
7774 3.92 0.41 0.65 1.30™
7775 2.09 0.23 0.71 1.29
7778 2.27 0.22 0.70" 1.13"
7781 1.76 0.20" 0.39 1.41°
7784 4.49™ 0.46™ 0.68 0.80™"
7786 3.09 0.39 0.66™" 1.33™
7791 3.20™ 0.39" 0.68" 1.01"
7800 2.56 0.25 0.62 1.21
7802 3.59™ 0.36™ 0.63™ 0.71"
7806 7.94 0.79 0.89™ 1.79"
7807 4.80™ 0.51™ 0.85 1.15™
7810 4.05 0.40 0.78 1.79
7813 6.16™ 0.62" 0.70™" 1.47
7828 1.77 0.14 0.63™" 1.42
7833 5.03" 0.54" 0.75" 1.01
7834 2.81 0.32 0.79 1.45
7835 3.91 0.40 0.84 1.78
7840 470" 0.47 0.73™ 1.30
7841 2.41" 0.19™ 046" 1.42
7843 6.96™" 0.81° 0.81° 1.75"
7847 4.48" 0.43" 0.71" 0.95™
7848 3.36" 0.43° 0.37" 1.28"
7851 4.09 0.46™ 0.63™ 0.80"

II{E Mean 3.88 0.40 0.66 1.19

LSD (0.05) 1.588 0.173 0.085 0.397

L . 26.97411 20.11477F 98.75871 256677

Accsssmn

o Y 354,587 188.6027 336.6137" 3747871

Location

FPREX M

Accessionx 7.479 5.7147 119731 13.385"f

Location

R R AR F PR R EAE P< 0.05. P< 0.01F1P< 0.001/K°F, 7
AR R A s 22 S s RN AN R 3 A P< 0.001 KPR AR 2 R AT 22
EL Ry it B

SR k2

", " and " show the significant differences for accession sprouting parameters
between the two sites at P< 0.05, P< 0.01, P< 0.001 level, respectively; and
the significant effects of the factors for sprouting parameters at P< 0.001 level

T3 SROMAE K ZEFERE 5 4 0k R O 43 3.

122 FRMEZFIRIE 45 ARk R ImIH 5 kR, &
TRUZ UEACH B FRIL (AR cm) P, ) b, B TR 4
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pH 5.5, %1 mmol/L CaCl), {85)J5 T4 C#Ezh 5372 h, 12 000
r/minfE.0>15 min. B0 pl BV BOMA S 1%5E 8 191.2% 3015 5%
HERE R TR 6 mmol/LAUZ BIJE 1§ 4R . T10 CJ )24 hfF,
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Table 3 Descriptive statistics for sprouting parameters in two
cultivated sites

b AT 23 B SEFEME S AR ST AR R

Location  Parameter Range Mean S.D. CV%
SI 1.04~7.89 2.84 1.51 18.74

R SR 0.01~0.84 0.30 0.18 38.02
Maerkang GI 0.21~0.89 0.61 0.18 5.08
AA 0.19~1.82 0.95 0.48 17.89

SI 1.57~8.86 4.96 2.26 21.42

RHS SR 0.09~0.93 0.50 0.25 31.53
Chengdu GI 0.29~0.97 0.71 0.16 4.68
AA 0.29~2.24 1.43 0.42 10.87

wEE P< 0,001 7K 2 S
0.001 level

2 gt W

A3 IR T T IR B R 1) 34453 (M T AR A R (R IR R
ST, SR, GIFIAAIE RIFEE G R 2 F(F2). & E47
Hr(Oneway ANOVA), fEis b} (14 £ T8 % 2F 2 802 MR} (T
ALY AR A A DL SR R (R B A 5 T A A A 2 R
(P<0.001). A& Ftth p X UL 5 B TR0 A0 & 28 S0 T e Rk
(PEFCR). ANFEE R B A AT ST, SR, GIFTAAZZ H A5
By AN E. Forp, 2771, 2775, 2800, Z810., Z8341 % 2
ST Hh ) 2 R 35 294, 2681, 2691, Z784 ., Z791,
7802, Z813. 7843, Z847, Z8481Y 4N & 25 S B AE Ml 5 1] 22
S LR (BRI ) A B 43 R 2F S U b i ) 22
T

PR T 340 HEC T B RE 53 1) A 2% B R AT R A
AR ZE S BN A M ST &5 R . BRSRE, A TSR
HAIR A, ST SR, GIHIA AR -4 B 1 5 1K T 46,
RH R ZRBUME SR T AR, (A S AL B R 2R S 8D
IR HEAR RN AR AR, F45 2641 (AA). Z781 (SR, AA). Z807
(AA), 7828 (GDLL K. 7843 (GI). £ Fll & 2 2 B 37k &[] (7%
FEB(CVY%) DT 7, GUEE A P (5% B4R 2 0] AR S5 e
/N, A, AARZ, MiSTHISRAYEE F i K.

X A3 3K 7 B E b R B s B 4 R 2E S BT L
B, A FANEET s . Hirb, GIFE S [5) 5% Fh Hb 5 Fe o M iR 1
(R*=0.625 8), SI (R?=0.370 4)FISR (R*=0.341 1)IKZ, AATEA
[i) b 7 ) 1) 25 S AR, RSO P I 25 (R?=0.1043).

X6 TR] — 5 ol 1l 504 45 A Bl & 25 2 B AT B R b AH S 1
43 #7 (Pearson correlation analysis), £5$Un# 417w, [Fl—FhAd

*** shows the significant difference at P<
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Fig. 1 Comparison of the sprouting parameters between Maerkang and Chengdu
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Table 4 Pearson correlation coefficients for sprouting parameters in two cultivated sites
SR Gl AA
Maerkang Chengdu Maerkang Chengdu Maerkang Chengdu
SI 0.931™ 0.982™ 0.603™ 0.673™ 0.315 0.392°
SR 0.591™ 0.659™ 0.347 0.398"
GI 0.482" 0.430"

FHITLE P< 0.0581P< 0.01 K- B4 5%
i 5, SIFISRES A G (R=0.931~0.982, P<0.01); GI5 SIFI
SR ELA %5 i i A 54 75 (R=0.591~0.673, P<0.01); AASHE
3B E 0 A R (R=0.315~0.482), EL7ELL/REEN5 SN
ITE Y :PS
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“and " show the correlations are significant at P< 0.05 and P< 0.01 level
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